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DUXBAK 

SOUVENIR 


A  “LUCKY  DUCK”  on  a  leather  fob  which  we  are  sending  to  our  friends  who  ask  for  it. 
For  those  that  prefer  it  we  will  supply  the  “lucky  duck”  as  a  pocket  piece.  In  writing  us 
-  we  would  appreciate  it  if  you  would  indicate  your  position  or  occupation. 

If  it  serves  in  any  way  as  a  mark  of  our  esteem  for  the  men  who  use  Duxbak  we  will  feel  wdl 
repaid. 

For  it’s  the  men  at  the  machines — the  men  who  see  Duxbak  in  active  service — who  appreciate 
the  qualities  that  have  made  Duxbak  a  “shophold”  word  all  over  the  world. 

Duxbak  has  always  been  “the  best  waterproof  belting”  but  many  of  the  men  up  in  the  office 
do  not  understand  that  it  is  just  as  superior  for  high-speed,  dry  drives.  It  is  in  work  of  this  charac¬ 
ter  that  the  tough,  long  fibred  leather  and  the  exceptionally  flexible  cement  combine  to  give  Duxbak 
a  grip  on  the  pulley  that  will  not  slip  at  the  highest  speeds  or  sharpest  turns. 

Specify  Duxbak  to  your  jot  ^r  when  next  you  order  belting — he  has  it  or  can  get  it  at  once  for 
we  have  agencies  all  over  th<  mntry. 


TANNERS— BELT  MANUFACTURERS 

39  Ferry  Street,  New  York 


Boston,  641  an'  643  Atlantic  Avc., 

Oi  'osite  South  Station. 

Fhili.  Mphia,  226  North  Third  St. 

Dei  1752  Arapahoe  St. 

Pi  .  ?h,  337  Second  Ave. 

Chic,,  o,  128  W.  Kinzie  St. 

Seatile,  Wash.,  305  First  Ave. 
South. 


Petersburi;,  Va.,  122  Shore  St. 

San  Francisco,  Cal.,  139  Townsend  St. 
The  Texas  Chas.  A.  Schieren  Co., 
Inc.,  205  So.  Market  St.,  Dallas, 
Texas. 

New  Orleans,  La.,  402-404  Canal  St. 
,  OAK  LEATHER  TAN¬ 

NERIES,  Bristol,  Tenn. 


S-/>k.CO.  PAT 
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Easy  Running  Unit  Carriers  That 
Save  Power,  Belting  and  Lubrication 


Each  of  these  recently 
developed  types  of  Unit 
Carriers  has  its  par¬ 
ticular  field  of  applica¬ 
tion.  Each  will  save 
money  when  properly 
installed. 

All  are  built  on  the 
unit  plan,  using  indi¬ 
vidual  rolls  running  on 
dust  -  proof  bearings 
supported  in  unit 
brackets. 

We  will  on  request  send 
you  a  sample  Unit  Car- 
.rier  to  be  installed  at  a 
point  where  the  belt 
does  its  hardest  work 
if  you  will  advise  us  of 
the  size,  character,  and 
contour  of  the  belt  you 
use.  Try  it  for  six 
months  or  a  year  and 
see  for  yourself  that  we 
are  not  overestimating 
our  claim  for  service 
savings. 

Write  us  today. 

Stephens-Adamson 
Mfg.  Co. 

Aurora,  Illinois 

Conveying,  Screening 
Transmission,  Machinery 

Branch  Offices: 

50  Church  St..  NEW  YORK. 

First  National  Bank  Bldg.,  CHICAGO. 

79  Milk  St.,  BOSTON,  MASS. 

H.  tv.  Oliver  Building,  PITTSBURGH. 
803  Federal  Reserve  Bank  Building,  ST. 
LOUIS,  MO. 

Ist  NatT  Bank  Bldg.,  HUNTINGTON.W. 
VA. 

324  Dime  Bank  Bldg.,  DETROIT,  MICH. 
310  Stair  Bldg.,  TORONTO,  CANADA. 
412  East  Third  St..  LOS  ANGELES 
503  Dooly  Block,  SALE  LAKE  CITY 
Australian  Agent— Arthur  Leplastrier  & 
Co.,  Circular  Quay  East,  Sydney. 

South  African  Agent — J.  Mac  G.  Love  & 
Co.,  Limited,  1  and  3  London  House,  Love- 
day  St.,  Johannesburg. 


Style  91 — Junior 


Made  In  sizes  for  20-inch  belts  and  under  for  handling  light  materials.  Rolls  are  made  of  4  5-lneh  seamless 
tubing.  End  rolls  supported  on  speelal  brackets  and  center  roll  Is  made  In  single  piece  lor  all  belt  widths 
Simplilled  construction  makes  this  a  less  expensive  carrier. 


f'an  be  itsed  with  three,  four  or  five  Standard  Units.  No  wedges  lor  troughing  rolls.  Unit  brackets  bolted 
directly  to  a  channel  bent  to  allow  rolls  to  present  a  curved  cradle  to  belt,  securing  greater  capacity  for  belt 
and  bends  belt  slightly  at  several  points  rather  than  bending  sharply  at  only  two  points. 


Brings  the  expansion  feature  of  the  Unit  Carrier  to  the  highest  degree.  This  Is  accomplished  by  supporting 
the  units  on  jointed  sections  of  channel.  Connecting  sections  are  made  to  allow  any  combination  of  Units, 
straight  or  gradual  troughing,  and  the  as.sembled  carrier  Is  as  rigid  as  the  other  types. 
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AND  Benjamin  Le  Roy  Miller! 

curtailed,  and  the  mines  are  only  gradually  being  put  into 
shape  again  for  their  full  output.  In  1913  over  1,500,000 
tons  was  shipped,  and  this  rate  will  probably  soon  be 
equaled.  The  most  important  copper  mine  in  this  prov¬ 
ince  is  that  of  the  Cuba  Copper  Co.,  at  Cobre,  which,  with 
a  daily  production  of  600  tons  of  milling  ore  and  nearly 
70  tons  of  smelting  ore,  ranks  as  a  large  mine.  During 
the  last  year  the  Cauto  Mining  Co.  shipped  6,000  tons  of 
manganese  ore.  The  manganese  deposits  of  the  province 
are  attracting  considerable  attention,  and  from  all 
accounts  the  prospects  of  locating  valuable  properties  are 
good.  With  the  enormous  demand  for  sulphuric  acid  that 
has  arisen,  the  pyrite  deposits  are  also  being  looked  into. 

Though  mineral  deposits  of  great  magnitude  have  been 
located  in  various  parts  of  the  province,  it  has  by  no 
means  been  adequately  prospected.  It  is  one  of  the  most 
rugged,  wild  and  sparsely  inhabited  sections  of  the  island. 
The  growth  of  tropical  vegetation  is  so  thick  that  it  is 
difficult  to  explore  away  from  the  beaten  paths,  and 
first  magnitude,  important  copper  deposits,  manganese  consequently  much  of  the  ground  within  its  boundaries  is 

deposits  of  con-  _  practically  virgin 

siderable  promise,  '  and  still  offers  op- 

as  well  as  large  *  portunities  equal 

worked"  in  the  — - - — - - -  a  region  worthy  of 

Mayari  district  by  felton,  Cuba,  shipping  port  of  the  mayari  iron  district  more  general  at- 

the  S  p  a  n  i  S  h  -  These  staff  cottages  are  typical  of  the  excellent  accommodations  provided  by  the  tention  On  the  part 
A  .  X  American  company  operating  in  this  district  • 

.American  Iron  Co.  of  American  capi- 

The  deposits  on  the  south  shore  are  contact  metamorphic  tal.  The  facilities  for  conducting  mining  operations  are 

magnetites  and  have  been  worked  for  a  number  of  years  better  here  than  in  most  parts  of  Latin  America.  The 

on  a  large  scale  by  the  Spanish-American  Iron  Co.  and  country  itself  has  reached  a  stage  of  development  that  is 

the  Juragua  Iron  Co.  and  by  other  operators  on  a  smaller  (greater  than  the  average  for  Latin  America.  It  is  situated 

scale.  near  enough  to  the  supply  markets  and  has  sufficient  trans- 

The  iron-ore  production  of  the  province  of  Oriente  in  imrtation  facilities  to  obviate  the  enormous  delays  that 

1915  amounted  to  699,043  tons,  distributed  as  follows:  are  such  a  great  drawback  in  the  remoter  mining  centers 

Mayari,  301,034  tons;  Daiquiri,  345,088;  Juragua,  187,-  cf  Central  and  South  America.  The  climatic  conditions 

000 ;  El  Cuero,  65,930  tons.  This  output  is  considerably  are  also  as  favorable  as  one  can  find  in  the  tropics.  One  is 

below  the  annual  production  before  the  European  War.  free  from  all  of  the  drawbacks  of  the  low  inundated  Ama- 

Upon  the  outbreak  of  the  war  the  production  was  greatly  zon  type  of  country  and  of  the  rigorous  and  severe  condi- 

“~^s8ociate  In  economic  geology,  Johns  Hopkins  University,  ^ions  of  the  high  mining  regions  of  the  Andes.  As 

Baltimore,  Md.  regards  labor,  in  common  with  all  Latin  America  there 

tProfessor  of  geology,  Lehigh  University,  South  Bethlehem,  .  j  j  u  au  •  a  j _ _ _ 

Penn.  a  aj.  a  superabundance,  and  when  there  is  great  demand  on 


SYNOPSIS — The  province  of  Oriente,  at  the  east¬ 
ern  end  of  Cuba,  contains  important  iron  deposits 
and  the  first  copper  mine  operated  by  white  men 
in  North  America;  the  latter  has  lately  been  put 
upon  a  profitable  basis.  The  principal  iron  mines 
at  Woodfred  in  the  north  and  at  Daiquiri  and 
Firmeza  in  the  southern  part  of  the  province  are 
now  controlled  by  the  Bethlehem  Steel  Co.  Man¬ 
ganese  and  pyrite  occur  in  important  quantities 
and  are  now  being  worked  or  developed. 
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the  sugar  plantations,  there  may  be  an  actual  scarcity. 
The  miners  are  chiefly  Spaniards,  and  by  maintaining  a 
sort  of  recruiting  agency  in  Spain,  the  present  operators 
have  not  found  it  difficult  to  maintain  a  sufficient  influx 
of  new  men  to  carry  on  their  work.  These  Spanish 
miners  make  very  efficient  workmen  under  the  system  in 
vogue,  which  is  either  by  tasks  or  contract.  The  task 
system  is  to  assign  a  certain  task  as  a  day’s  work,  and 
many  of  the  men  complete  their  assignment  before  2 
o’clock  in  the  afternoon. 

Last  November  it  was  our  privilege  to  spend  a  few 
most  delightful  and  interesting  days  at  the  Mayari, 
Daiquiri  and  Firmeza  iron  mines  and  at  El  Cobre  copper 
mine,  and  we  take  this  opportunity  to  acknowledge  the 
cordial  hospitality  of  our  reception  at  these  places.  In 
the  following  paragraphs  we  shall  give  a  brief  account 
of  the  mines  we  visited  and  of  their  operations. 

Lateeitic  Iron  Ores  of  the  North  Coast 

It  is  now  estimated  that  the  known  deposits  of  lateritic 
iron  ores  in  the  province  of  Oriente  and  the  adjacent 
province  of  Camagiiey  contain  over  2,000,000,000  tons  of 
ore  carrying  48  to  49%  of  iron,  low  silica,  appreciable 
nickel  content  and  about  13%  of  combined  water.  On 
account  of  their  physical  character  and  high-moisture 
content,  the  ores  are  nodulized  so  that  the  iron  content 
of  the  marketed  product  is  about  56%.  Sulphur  and 
phosphorus  are  negligible.  In  view  of  these  facts  it  seems 
remarkable  that  the  possibilities  of  these  ores  were  not 
discovered  until  about  10  years  ago.  The  ores  in  their 
natural  state  consist  of  a  soft  clay  in  which  are  embedded 
spherical  pellets,  lumps  and  layers  of  hard  brown  ore. 
These  concretionary  forms  are  most  abundant  at  the 
surface  and  rarely  extend  more  than  a  few  feet  in  depth. 
It  was  the  shot  ore  and  lumps  that  flrst  attracted  atten¬ 
tion,  and  the  possibility  of  their  utilization  was  referred 
to  by  A.  C.  Spencer  in  1901.  Three  years  later  systematic 
investigations  were  made  by  the  Pennsylvania  Steel  Co. 
in  the  Mayari  district,  with  the  idea  of  washing  the  lump 
ore  from  the  earthy  matrix  with  which  it  is  associated. 
In  the  course  of  these  investigations  it  was  accidentally 
discovered  that  the  red  earth  is  of  the  same  chemical  com¬ 
position  as  the  concretionary  forms,  and  the  realization 
of  the  importance  of  these  immense  deposits  followed 
immediately.  Developments  since  that  date  have  dis¬ 
closed  the  enormous  tonnage  cited. 

The  ores  are  a  residual  product  of  the  decomposition 
through  weathering  of  serpentine  and  overlie  the  serpen¬ 
tine  areas  of  this  portion  of  the  island  as  a  surface  mantle 
having  a  thickness  of  18  ft.  or  more,  and  in  exceptional 
local  areas  a  maximum  of  80  ft.  to  120  ft.  The  ore- 
bearing  ground  is  marked  by  a  scant  growth  of  pines, 
which  are  absent  elsewhere  in  the  region.  There  is  no 
overburden  whatever,  the  ore  extending  right  to  the 
surface,  as  may  be  noticed  in  the  accompanying  view  at 
Woodfred  in  the  Mayari  district.  Three  important  areas 
of  such  ores  have  been  systematically  explored  principally 
by  the  Spanish-American  Iron  Co.,  formerly  a  subsidiary 
of  the  Pennsylvania  Steel  Co.  and  now  of  the  Bethlehem 
Steel  Co.,  and  the  Juragua  Iron  Co.,  also  a  Bethlehem 
subsidiary.  These  iron-ore  areas  from  east,  to  west  are : 
The  Moa  district,  which  is  the  most  easterly  and  extends 
along  the  coast  for  a  number  of  miles  from  a  point  about 
4Q  mi.  east  of  Nipe  Bay  and  covers  in  all  an  area  of  about 
70  sq.mi. ;  the  Mayari  district,  which  lies  directly  inland 


from  Nipe  Bay;  and  the  San  Felipe  district,  which  lies  a 
considerable  distance  to  the  west,  about  15  mi.  north  of 
Camagiiey  in  the  province  of  Camagiiey.  All  these  areas 
have  been  thoroughly  prospected  and  bought  up,  but 
actual  mining  operations  are  being  conducted  only  in  the 
Mayari  district. 

In  connection  with  litigation  to  determine  the  classi¬ 
fication  of  the  deposits  under  the  Cuban  mining  laws _ 

whether  they  should  be  classed  as  pigments,  or  bog-iron 
ores,  or  as  ordinary  iron  ores — the  deposits  were  thor¬ 
oughly  investigated  from  a  geological  standpoint  by  a 
number  of  American  geologists,  the  results  of  whose 
studies  have  been  published  in  the  “Transactions  of  the 
American  Institute  of  Mining  Engineers.”  In  these  and 
subsequent  papers,  the  geology  and  genesis  of  the  deposits 
are  fully  discussed,  and  as  this  literature  is  readily  avail¬ 
able,  it  is  not  proposed  to  emphasize  these  points  at  this 
time,  but  rather  to  describe  the  activities  of  the  Spanish- 
American  Iron  Co.  in  the  Mayari  district. 

Mayari  District  About  Fifteen  Miles  Long 

The  ores  of  the  Mayari  district  lie  upon  an  irregular 
plateau  that  rises  abruptly  from  the  low  land  surrounding 
Nipe  Bay  to  an  elevation  of  1,700  to  2,000  ft.  The  ore- 
bearing  ground  has  a  length  of  about  15  mi.  and  a  maxi¬ 
mum  width  of  5  mi.  The  rise  in  topography  comes  at  the 
contact  of  the  serpentine,  which  forms  the  underlying 
rock  of  the  plateau,  with  a  soft  coralline  limestone  under¬ 
lying  the  low  land  in  front  of  it.  A  17-mi.  railroad 
transports  the  ore  from  the  mines  to  the  plant  and  docks 
at  Felton  on  Nipe  Bay.  The  descent  from  the  plateau  to 
the  low-lying  country  to  the  north  is  by  means  of  two 
inclines  with  a  maximum  grade  of  25%.  The  exploration 
of  the  deposit  was  commenced  in  1904;  work  on  the 
nodulizing  plant  began  in  the  spring  of  1907  and  was 
completed  at  the  end  of  1909.  The  investment  in  this 
enterprise  is  said  to  represent  more  than  $5,000,000. 

In  general  the  ores  are  remarkably  uniform  in  composi¬ 
tion,  yet  they  show  certain  differences  in  appearance  and 
composition  with  depth.  J.  F.  Kemp  describes  three 
distinct  layers :  An  upper  crimson-brown  layer ;  a  middle 
yellowish-brown  one,  and  a  bottom  lighter-brown  layer, 
which  are  characterized  by  a  progressive  downward 
increase  in  silica,  chromic  oxide  and  nickel,  and  decrease 
in  alumina.  The  presence  of  the  concretionary  forms, 
most  abundant  near  the  surface  and  rapidly  decreasing 
in  quantity  downward,  has  already  been  noted.  In  general 
appearance  the  ore  resembles  the  ferruginous  soils  that 
are  so  characteristic  of  the  areas  of  basic  igneous  rocks  in 
the  Piedmont  region  of  the  eastern  United  States. 

Mining  and  Treatment  of  the  Ore 

The  peculiar  physical  character  of  the  ore,  which  is 
further  accentuated  by  its  high-moisture  content,  has 
made  necessary  the  working  out  of  special  methods  of 
handling  and  treating  it,  entailing  the  outlay  of  much 
time  and  money  before  proving  successful.  Owing  to  the 
irregular  surface  of  the  serpentine  basement,  it  was  soon 
discovered  that  steam  shovels  could  not  be  advantageously 
used,  and  mining  is  now  done  with  scraper-bucket  excava¬ 
tors  having  a  capacity  of  two  yards,  equivalent  to  about 
two  tons.  These  buckets  dump  into  specially  constructed 
steel  cars  having  a  capacity  of  50  tons.  On  account  of 
the  sticky  character  of  the  ore,  particularly  in  the  rainy 
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SKETCH  MAP  OF  ORIENTE  PROVINCE.  CUBA,  SHOWING  PRINCIPAL  IRON  AND  COPPER  DEPOSITS 

Baaed  on  the  map  of  the  Juragua  Iron  Co. 


production.  Anthracite  ground  to  pass  36-mesh  is  used 
as  fuel  in  the  kilns. 

A  most  interesting  and  important  accessory  constituent 
of  these  ores  is  the  nickel  content.  Since  workable  nickel 
deposits  have  been  formed  in  other  regions  from  nickel- 
iferous  serpentines  by  means  of  processes  essentially  sim¬ 
ilar  to  those  under  which  the  iron  ores  have  been  formed, 
considerable  attention  has  been  given  to  the  study  of  the 
nickel  content  of  these  deposits  in  the  hope  of  finding 
some  pockets  of  highly  nickeliferous  iron  ores  or  veins  of 
hydrosilicate  nickel  ores  in  the  underlying  serpentine.  In 
fact,  the  deposits  are  to  be  studied  by  the  commission 
recently  appointed  by  the  British  government  to  investi¬ 
gate  the  world’s  nickel  resources. 

The  average  nickel  content  of  the  ore  is  about  1%,  but 
there  are  areas  in  which  it  goes  as  high  as  In 

mining,  the  ores  are  separated  into  high-nickel  ores,  or 
those  running  over  1.2%  Ni,  and  low-nickel  ores  that 
average  under  1%  Ni.  During  nodulizing,  about  30% 
of  the  nickel  content  is  said  to  be  lost,  the  cause  of  which, 
or  manner  in  which  it  takes  place,  is  not  understood. 


number  of  points  from  20  mi.  east  of  Santiago  to  40  mi. 
west.  The  occurrences  west  of  Santiago  have  been  worked 
only  intermittently,  and  the  attempt  to  open  up  the  Sigua 
deposits  at  the  eastern  end  of  the  belt  did  not  prove 
successful.  The  principal  operations  have  been  and  are 
centered  about  Firmeza  and  Daiquiri,  two  adjoining  prop¬ 
erties  about  15  mi.  east  of  Santiago.  The  former  is 
operated  under  the  name  of  the  Juragua  Iron  Co.  and  the 
latter  by  the  Spanish-American  Iron  Co.  The  mines  at 
Firmeza  have  been  operated  for  over  30  years,  and  those 
at  Daiquiri  for  20  years;  each  group  has  produced  about 
7,000,000  tons  of  ore. 

Firmeza  and  Daiquiri  are  among  the  most  delightful 
mining  districts  in  all  Latin  America.  A  few  miles  back 
from  the  coast  lies  the  high,  rugged,  steep  Sierra  Maestra 
Range  that  rises  to  an  elevation  of  2,000  to  3,000  ft. 
Between  it  and  the  sea  is  a  relatively  low  country,  yet 
with  well-marked  relief,  while  beyond  stretches  the  blue 
Caribbean  Sea.  The  deposits  occur  in  the  lower  foothills 
of  the  range.  The  camps  are  consequently  located  at 
moderate  elevations,  with  the  imposing  mountain  range 
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season,  it  will  not  dump  from  hopper-bottomed  cars,  so  a  There  is  a  fairly  constant  ratio  of  nickel  to  chromium 
type  of  car  was  devised  whereby  one  side  is  raised  and  the  of  1 :  2. 

bottom  tilted  to  a  vertical  position,  permitting  the  ore  to  Large  samples  of  serpentine  rock  have  shown  a  nickel 
slide  out  on  the  free  side.  Each  scraper-bucket  excavator  content  as  high  as  1.2%  Ni,  but  the  average  is  consider- 
requires  but  five  men  to  manipulate  it  and  the  necessary  ably  less.  Rock  that  contained  only  0.5%  Ni  yielded 
cars,  yet  the  present  output  of  1,000  tons  per  day  is  material  taken  from  along  crevices  and  joints  that  con- 

furnished  by  only  two  excavators.  tained  1.5%  Ni,  indicating  a  segregation  on  a  small  scale 

At  Felton  the  ore  is  dehydrated  and  nodulized  in  rotary  of  the  nature  that  gave  rise  to  the  hydrated  nickel  ores, 
kilns  of  the  type  commonly  used  in  cement  plants.  There  Although  no  material  sufficiently  high  in  nickel  to  be 
are  12  kilns  with  a  length  of  130  ft.  and  a  diameter  of  regarded  as  a  nickel  ore  has  yet  been  found,  the  ultimate 
10  ft.  The  slope  is  %  to  1  in.  per  ft.  and  the  speed  one  discovery  of  such  ores  would  not  be  surprising,  and  the 
revolution  in  2  min.  It  takes  about  1^  hr.  for  material  constantly  present  low-nickel  content  of  the  iron  ores 

to  pass  through  the  kilns  and  under  these  conditions  gives  adds  to  their  value  in  the  manufacture  of  steel, 

them  a  capacity  of  180  to  200  tons  each.  Last  November  Magnetite  ores  occur -at  intervals  along  a  great  belt 
only  five  of  the  kilns  were  required  to  take  care  of  the  parallel  to  the  south  coast  and  have  been  worked  at  a 
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as  a  background  and  a  country  of  lower  hills  in  the  fore¬ 
ground,  between  which  one  gets  an  occasional  glimpse  of 
the  sea.  Such  a  landscape,  graced  with  the  beautiful 
tropical  vegetation  and  fragrant  flowers,  seemed  to  us  a 
veritable  paradise  after  having  spent  a  number  of  months 
in  the  bleak  and  desolate  mining  districts  of  the  Andes  in 
South  America.  In  fact,  as  we  sat  on  the  porch  of  the 
Casa  Grande  in  the  evenings  and  looked  out  over  the 
moonlit  country,  we  envied  our  hosts  who  were  fated  to 
spend  their  days  in  such  magniflcent  surroundings. 

The  Firmeza  mines  are  connected  by  a  company  rail¬ 
road  with  docks  at  La  Cruz,  on  the  east  side  of  Santiago 
Bay,  about  a  mile  below  the  city.  The  distance  from 
La  Cruz  to  Firmeza  is  26  km.  The  wharf  and  ore  bins 
of  the  Daiquiri  mines  are  in  an  open  roadstead  at 
La  Playa,  which  is  also  connected  with  the  mines  lying 
4  mi.  inland,  by  a  company  railroad.  La  Playa  and 
Siboney,  the  latter  on  the  railroad  of  the  Juragua  com¬ 
pany,  are  of  historic  interest  in  that  at  these  points  the 
American  troops  landed  for  the  siege  of  Santiago  during 
the  Spanish- American  War.  The  companies  have  erected 
monuments  at  these  points  commemorative  of  the  event. 

The  Geology  Not  Fully  Worked  Out 

The  geology  of  this  region,  in  common  with  that  of 
most  of  the  Island  of  Cuba,  has  not  been  completely 
worked  out.  The  thick  growth  of  tropical  jungle  makes 
detailed  work  exceedingly  slow  and  difficult.  The 
broader  relationships  of  the  region  are,  however,  quite 
well  understood.  We  are  fortunate  in  having  descriptions 
of  the  Daiquiri  deposits  by  Kemp  and  Lindgren  and 
Ross  in  recent  monthly  bulletins  of  the  American  Insti¬ 
tute  of  Mining  Engineers,  and  Max  Roesler,  the  first 
holder  of  the  Emmons  fellowship,  last  summer  made  a 
careful  study  of  the  Firmeza  deposits,  the  results  of  which 
have  not  yet  been  published. 

The  ore  deposits  at  Firmeza  and  Daiquiri  occur  within 
a  large  area  of  diorite  that  lies  at  the  foot  of  the  Sierra 
Maestra.  This  diorite  includes  fragments  of  an  older 
bedded  limestone,  which  are  frequently  closely  associated 
with  the  orebodies  and  then  again  are  completely  lacking 
where  the  orebodies  are  found.  The  deposits  tend  to  be 
more  or  less  tabular  to  lenticular  in  shape  and  range  in 
size  from  such  as  are  too  small  to  work  to  the  enormous 
ore  mass  of  Lola  Hill,  at  Vinent,  which  has  a  length  of 
2,650  ft.,  a  vertical  dimension  of  310  ft.,  and  a  maximum 
width  of  250  ft.  This  orebody  has  furnished  5i^  million 
tons  of  ore,  and  is  estimated  to  contain  at  least  three 
millions  more.  As  regards  their  geologic  occurrence,  the 
deposits  are  more  usually  completely  inclosed  in  diorite 
with  no  limestone  near-by.  In  other  cases,  as  at  the 
Ocana  mine  of  the  Juragua  company,  they  lie  close  to  and 
even  against  included  blocks  of  limestone,  which  are  quite 
numerous  in  the  vicinity.  On  the  other  extreme,  they 
occur  entirely  within  the  limestone  areas,  but  orebodies 
of  this  t}q)e  have  not  proved  to  be  so  large  nor  so  high- 
grade  as  the  other  types.  The  most  important  have  been 
the  Sigua  deposits,  but  these  have  been  finally  abandoned 
arid  the  railroad  connecting  them  with  the  road  from 
Vinent  to  La  Playa  torn  up. 

The  limestone  included  within  the  diorite,  whether 
associated  with  orebodies  or  not,  has  been  subjected  to 
more  or  less  pneumatolytic  contact  metamorphism  and 
affords  some  excellent  examples  of  the  idiosyncracies  of 
this  type  of  replacement.  Zones  of  contact  minerals 


usually  occur  at  the  periphery  of  the  limestone  blocks,  but 
in  some  instances  bands  of  contact  silicates  run  through 
the  block,  in  which  there  is  no  visible  calcium  carbonate, 
yet  the. boundary  against  the  limestone  on  each  side  is 
absolutely  sharp  and  the  latter  shows  no  change  in  appear¬ 
ance  whatever.  In  other  instances,  as  at  Sigua,  the  con¬ 
tact  minerals  are  disseminated  through  the  limestone. 
Much  of  the  rock  at  this  locality  has  the  appearance  of  a 
limestone  conglomerate,  the  matrix  of  which  has  been 
changed  to  epidote. 

The  ores  consist  of  a  dense  to  fine-grained  mixture  of 
magnetite  and  hematite,  with  quartz  the  principal  gangue 
mineral.  Garnet  and  epidote  are  locally  quite  abundant, 
as  is  also  pyrite,  which  makes  it  necessary  to  roast  some  of 
the  ore.  The  average  iron  content  is  from  56  to  59% ; 
the  silica  amounts  to  about  10%,  phosphorus  runs  below 
the  bessemer  limit,  and  the  ores  are  so  selected  at  Daiquiri 
that  sulphur  has  averaged  0.5%. 

As  regards  the  genesis  of  the  ores,  Kemp  and  Lindgren 
and  Ross  agree  in  putting  them  in  the  class  of  contact- 
metamorphic  deposits,  and  we  are  fully  in  accord  with 
that  view.  Kemp,  however,  thinks  the  more  important 
deposits  have  been  formed  by  the  replacement  of  the 
diorite  along  zones  of  faulting  and  crushing;  whereas, 
Lindgren  and  Ross  regard  them  as  complete  replacements 
of  included  limestone  blocks.  It  is  a  difficult  problem 
to  decide  between  these  views,  as  evidence  can  be  brought 
forward  in  support  of  each. 

Ores  Mined  by  Steam  Shovels 

Most  of  the  operations  are  carried  on  by  opencut 
mining  with  steam  shovels.  On  account  of  the  steep¬ 
dipping  tabular  shape  of  the  orebodies,  the  walls  of  the 
opencut  must  be  terraced,  as  shown  in  view  of  Lola  Hill, 
on  page  605 ;  this  necessitates  the  removal  of  considerable 
waste  rock.  On  Lola  Hill  the  ratio  of  waste  rock  to  ore 
removed  was  for  a  long  time  4 :  1,  but  it  has  been  reduced 
to  less  than  3:1,  and  as  stripping  has  been  about  com¬ 
pleted,  the  mine  will  soon  be  in  shape  to  cut  this  down  to 
about  1:1.  In  the  case  of  the  smaller  mines  the  ratio  of 
waste  to  ore  is  higher  and  averages  about  5  or  6:1. 
Recently  underground  mining  has  been  resorted  to  for 
recovering  the  lower  portions  of  the  Lola  Hill  orebody. 
This  work  is  carried  on  through  tunnels  and  inclines,  the 
caving  system  being  used. 

On  account  of  the  irregular  manner  of  occurrence  of 
the  orebodies,  it  is  difficult  to  know  where  to  undertake 
explorations  for  new  ones.  The  method  in  vogue  is  to 
give  the  miners  the  privilege  of  prospecting  the  hills. 
When  they  locate  a  new  occurrence,  it  is  examined  by  the 
engineers  of  the  company.  If  it  does  not  show  promise  of 
being  an  important  deposit,  the  miners  are  permitted  to 
work  it  on  contract,  being  paid  $1  per  ton  for  ore  averag¬ 
ing  better  than  60% ;  if,  on  the  other  hand,  the  deposit 
seems  to  be  a  large  one,  it  is  taken  over  by  the  company, 
and  the  loci^ters  are  given  a  contract  to  drive  an  explora¬ 
tion  tunnel  or  do  other  development  work  on  it. 

The  ores  are  sul)jected  to  no  other  treatment  than 
crushing  except  in  the  case  of  the  high-sulphur  ore  at 
Firmeza,  which  is  roasted  with  anthracite  in  the  furnaces 
near  Siboney  on  the  company’s  railroad.  Plans  are  being 
made  to  roast  the  high-sulphur  ores  of  Daiquiri  at  Spar¬ 
rows  Point.  Some  of  those  ores  carry  as  high  as  2^  to 
3%  S,  and  have  been  avoided  up  to  the  present  in  order 
to  keep  down  the  sulphur  content  of  the  shipments. 
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El  Cobre  copper  mine  is  about  eight  miles  west  of  that  lies  to  the  north  of  it,  called  the  ‘^north  vein.”  For  | 

Santiago  in  the  southern  foothills  of  the  Sierra  Maestra.  the  sake  of  simplicity  the  former  will  be  referred  to  as  the  I 

It  is  connected  by  a  12-mi.  railroad  with  docks  on  the  west  “main  vein.”  The  veins  have  a  strike  a  little  north  of  [ 

side  of  Santiago  Bay,  about  two  miles  below  the  city.  The  east  until  a  fault  is  encountered,  on  the  east  side  of  which  \ 

mine  has  undergone  many  vicissitudes  in  the  course  of  its  they  are  thrown  about  350  ft.  to  the  north  and  the  strike  j 

long  history,  but  seems  now  to  be  established  as  a  steady,  shifted  to  a  little  south  of  east.  These  relations  are  indi-  i 

important  producer  through  the  efficient  management  of  cated  on  accompanying  illustration. 

Edward  H.  Emerson.  It  is  surprising  that  so  interesting  ■ 

an  ore  deposit  should  have  been  almost  completely  Principal  Orebody  in  a  Brecciated  Vein 

neglected  in  the  literature  of  economic  geology.  Mention  The  main  vein  is  a  most  interesting  example  of  a  brec- 
of  the  occurrence  of  copper  here  was  made  as  early  as  the  dated  vein.  There  is  an  extremely  regular  fault  plane 

first  quarter  of  the  Sixteenth  Century.  During  the  last  marked  by  a  thin  seam  of  gouge  called  the  “mud  slip.” 

century,  the  mine  was  owned  and  worked  by  an  English  On  each  side  of  the  mud  slip  is  a  brecciated  zone  of  vari- 

company  until  1868,  when  it  was  abandoned  until  taken  able  width,  and  it  is  in  this  breccia  that  mineralization 

over  in  1902  by  an  American  company,  El  Cobre  Mines,  has  occurred.  Mineralization  is  not,  however,  coextensive 


typical  view  near  WOODFRED,  in  the  MAYARI  iron  district,  in  northeastern  CUBA 

There  Is  no  overburden,  the  ore  extending  right  to  the  surface  and  the  ore-bearing  area  being  marked  by  a  charac¬ 
teristic  scant  growth  of  pines.  The  orebody  is  about  18  ft.  thick,  but  occasionally  attains  a  depth  as  great  as  120  ft. 
The  ore  contains  about  48%  of  iron  and  about  13%  of  combined  water,  which  is  removed  at  Felton  in  nodulizing  kilns, 
bringing  the  iron  content  up  to  about  56%  before  shipment  to  the  United  States 


After  this  company  had  spent  a  large  sum  of  money  in 
an  unsuccessful  attempt  to  unwater  the  mine,  the  property 
was  acquired  in  1906  by  the  present  owners,  the  Cuba 
Copper  Co.,  of  New  York,  which  completed  the  task  of 
unwatering  the  mine  less  than  a  year  ago. 

The  mine  is  on  a  small  hill  on  the  south  side  of  a  broad 
valley  running  roughly  east  and  west.  This  valley,  as 
well  as  the  hill,  is  underlain  by  a  tufaceous  and  agglom- 
eratic  rock  that  Professor  Kemp  has  determined  to  be  a 
rhyolite-tuff  agglomerate.  It  is  not  uniform  in  appear¬ 
ance,  but  ranges  in  structure  from  a  distinctly  agglom- 
cratic  rock  to  a  fine-grained  tuff.  The  hills  bordering  the 
valley  on  the  north  consist  of  limestone,  and  in  the  high 
hill  to  the  south  is  considerable  diorite  in  addition  to 
sedimentary  strata.  The  veins  are  confined  entirely  to 
the  rhyolite-tuff  agglomerate. 

The  mine  is  working  on  two  veins — a  principal  vein 
known  as  the  “south  vein”  or  “middle  vein,”  and  a  second 


with  the  zone,  and  payable  ore  occurs  in  distinct  pockets 
and  shoots  of  greater  or  less  horizontal  and  vertical  extent 
and  up  to  a  maximum  workable  width  of  80  ft.  The 
breccia  itself  has  a  width  of  100  to  125  ft.  Sometimes 
workable  ore  is  encountered  on  both  sides  of  the  mud  slip 
or  on  only  one  side.  The  ore  may  lie  against  the  mud  slip 
or  a  short  distance  back  of  it.  On  the  east  side  of  the 
fault  the  principal  oreshoots  lie  on  the  south  side  of  the 
mud  slip,  but  immediately  west  of  the  fault  a  large  ore- 
shoot  known  as  the  San  Juan,  with  a  length  of  300  ft., 
occurs  on  the  north  side.  Beyond  this  shoot  most  of  the 
ore  again  occurs  on  the  south  side.  A  generalized  sketch 
of  the  manner  of  occurrence  of  these  shoots  is  shown 
in  the  illustration  on  the  succeeding  page.  About  2,000 
ft.  west  of  the  fault  the  vein  is  cut  off  by  an  intru¬ 
sion,  and  the  mine  workings  extend  an  equal  distance 
to  the  east  of  the  fault,  though  the  vein  can  be  traced  still 
farther  in  this  direction. 
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than  100-mesh  product  and  a  less  than  100-mesh  product. 
The  latter  is  dewatered  with  an  Oliver  filter  and  consti¬ 
tutes  one-fourth  to  one-fifth  of  the  total  concentrates. 
Since  nearly  all  of  the  silica  that  is  caught  in  the  concen¬ 
trates  goes  into  this  fine  product,  it  averages  only  14% 
or  less  in  copper,  whereas  the  greater  than  100-mesh 
product  runs  18%  or  more. 

The  flotation  tailings  are  likewise  classified  into  a 
greater  than  100-mesh  product  and  a  less  than  100-mesh 
product.  The  latter  constitutes  about  one-fifth  of  the 
tailings  and  contains  0.8%  copper;  it  is  refrothed  and 
yields  an  additional  recovery.  The  greater  than  100-mesh 
product  is  further  concentrated  on  tables.  Owing  to  the 
presence  of  some  oil,  there  is  a  tendency  for  the  table 
riffles  to  get  clogged,  but  as  it  requires  only  a  half-hour^s 
work  every  two  days  to  keep  a  table  clean,  this  is  no 
serious  drawback.  The  tables  yield  a  pyritic  product 
which  is  low  in  silica  and  carries  7  to  8%  copper.  The 
table  tailings  averaged  0.4%  copper. 

In  the  dry  season  the  river  does  not  furnish  an  adequate 
water  supply  for  the  mill,  so  water  is  pumped  from  the 
mine  at  the  rate  of  350  gal.  per  min.  This  water  carries 
in  solution  some  copper  which  is  removed  by  cementation, 
whereby  several  thousand  dollars’  worth  is  recovered 
monthly.  After  the  tailing  waters  of  the  mill  have 
passed  a  short  distance  down  the  stream  and  been  filtered 
clear  by  the  sands  of  the  creek  bed,  they  are  caught  and 
pumped  back  to  the  mill  to  be  used  over  again. 


Analysis  of  Slate  and  Dike 

In  the  Journal  of  Mar.  4,  page  434,  an  error  was  made 
in  Table  4.  The  fourth  column  should  be  headed  Fe", 

Fe" 

and  the  fifth  column  should  be  headed 
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LaKe  Superior  Iron-Ore 
Sliipments 

The  complete  shipments  of  Lake  Superior  iron  ore  by 
rail  in  1915  are  reported  at  953,947  long  tons,  an  in¬ 
crease  of  246,118  tons  over  1914.  This  makes  the  total 
shipments  for  the  year  47,272,751  tons,  which  is  14,- 
543,025  tons  more  than  in  1914,  but  2,674,365  tons  less 
than  in  1913,  and  948,795  tons  less  than  in  1912.  The 
1915  total,  however,  exceeds  that  of  any  year  previous 
to  1912.  The  division  of  the  shipments  by  ranges,  ac¬ 
cording  to  the  statistics  of  the  Cleveland  Iron  Trade 
Review  was  as  follows,  the  table  giving  also  the  total 
shipments  up  to  the  close  of  1915: 


Date  , - 1915 - ^  , — Total  to  Date — ^ 

Range  Opened  Tons  %  Tons  % 

Marquette  .  1850  4,105,378  8.7  113,896,054  16.4 

Menominee  .  1877  4,982,626  10.5  88,248,895  12.7 

Gogebic .  1884  5,477,767  11.6  86,313,460  12.4 

Vermilion  .  1884  1,733,595  3.7  37,579,661  5.4 

Mesabl  .  1892  29,756,689  63.0  364,307,434  52.4 

Cuyuna  .  1911  1,136,113  2.3  3,181,080  0.5 

Baraboo  .  1903  80,583  0.2  1,523,327  0.2 

Total  .  47,272,751  100.0  695,049,911  100.0 


In  1915  for  the  fourth  successive  year  the  shipments 
of  independent  producers  exceeded  those  of  the  Oliver 
Iron  Co.,  the  subsidiary  of  the  Steel  Corporation.  The 
proportion  credited  to  the  independents  was  52.4%  in 
1915;  51  in  1914;  51  in  1913,  and  50.5%  in  1912.  In 
1908  it  was  only  44%  of  the  total. 

Seven  mines  shipped  more  than  one  million  tons  last 
year,  the  seven  being  the  Burt,  Canisteo,  Hull-Rust,  Ma¬ 
honing,  Morris  and  Sauntry-Alpena  on  the  Mesabi  and 
the  Norrie  group  on  the  Gogebic.  The  largest  shipper  in 
1915  was  the  Mahoning  with  2,311,940  tons;  the  second 
the  Hull-Rust  with  2,294,405  tons.  There  were  some 
notable  changes  owing  to  the  closing  of  some  of  the 
large  mines  on  the  Hill  leases  and  the  transfer  of  work 
to  the  older  mines  on  the  Mesabi. 

There  were  22  new  mines  which  made  shipments  last 
year,  of  which  12  were  on  the  Mesabi  Range,  four  on 
the  Menominee,  two  each  on  the  Marquette,  the  Gogebic 
and  the  Cuyuna.  Four  mines  which  had  not  been  active 
for  several  years  resumed  shipments  in  1915.  The  total 
number  of  mines  shipping  was  209,  of  which  97  were 
on  the  Mesabi;  40  on  the  Menominee;  28  on  the  Mar¬ 
quette;  26  on  the  Gogebic;  10  on  the  Cuyuna;  7  on  the 
Vermilion  and  1  on  the  Baraboo  Range. 

Canadian  shipments,  not  included  above,  were  368,775 
tons;  of  which  40,444  tons  were  from  the  Moose  Moun¬ 
tain  mine;  107,560  tons  from  the  Magpie  and  220,771 
tons  from  the  Helen;  these  two  latter  are  situated  on 
the  Michipicoten  Range. 

W. 

Califorir^la  Oil  Febrtzary 

San  Francisco  Correspondence 

The  production  of  petroleum  in  California  in  February 
showed  a  total  from  all  fields  of  6,681,355  bbl.  This  is 
an  average  daily  production  of  223,495  bbl.,  as  against 
223,364  bbl.  average  daily  production  in  January.  So 
the  predicted  production  loss  resulting  from  the  January 
storms  did  not  have  any  material  result.  The  February 
shipments  exceeded  the  shipments  of  January  and  indi¬ 
cated  a  consumption  of  approximately  35,000  bbl.  per 
day  in  excess  of  the  production.  The  shut-in  product 
remains  at  12,000  bbl.  daily. 


Crude  stocks  on  hand  Feb.  29  amounted  to  56,021,093 
bbl.,  as  compared  with  57,035,887  at  the  end  of  January. 
The  total  shipments  from  the  field  in  February  were 
7,496,133  bbl.,  as  compared  with  7,035,436  bbl.  in 
January.  Wells  completed  in  February  numbered  33, 
yielding  a  total  of  8,795  bbl.  daily.  There  were  55  new 
rigs  erected  in  February,  which  is  the  largest  number 
since  March,  1914,  but  this  was  largely  due  to  the 
necessity  for  rebuilding  rigs  destroyed  by  the  January 
storms.  The  total  number  of  wells  producing  in  Febru¬ 
ary  was  6,503,  as  follows:  Kem  River  field,  1,715; 
McKittrick,  280;  Midway-Sunset,  1,435;  Lost  Hills- 
Belridge,  261;  Coalinga,  701;  Lompoc  and  Santa  Maria, 
237 ;  Ventura  County  and  Newhall,  444;  Los  Angeles  and 
Salt  Lake,  693;  Whittier- Fullerton,  620;  Summerland, 
112;  Watsonville,  2. 

Accidents  at  Anaconda’s  Mines 
and  TKeir  Prevention* 

The  Bureau  of  Safety  of  the  Anaconda  Copper  Mining 
Co.  has  compiled  the  following  report  of  the  accidents 
for  the  year  1915,  not  only  with  the  idea  of  collecting 
statistics,  but  with  the  intention  of  showing  to  all  that 
are  interested  in  the  safety-first  movement  the  principal 
causes  of  these  accidents  and  ways  of  preventing  them. 
There  are  in  every  industry  some  accidents  which  seem 
almost  impossible  to  prevent,  and  especially  is  this  true 
of  mining,  but  the  majority  of  injuries  are  due  to  the 
neglect  or  carelessness  of  some  person  or  persons,  and 
these  accidents  can  be  greatly  reduced. 

The  following  tabulation  shows  the  percentage  of 
accidents  due  to  the  principal  causes: 

Per  Cent,  of  Per  Cent,  of  All 
Fatal  and  Se-  Accidents  (In- 
rious  Accidents  eluding  Slight) 
Falling  ground  and  rocks......  42.8  32.3 

Handling  timber,  tools,  pipe,  etc.  16.4  17.9 

Ore  cars  and  trains... .  14.8  8.7 

Falling  timber,  tools,  etc .  4.1  4.2 

Men  falling  through  floors .  6.8  3.1 

The  following  tabulation  gives  the  accident  rates  per 
10,000  shifts  for  each  quarter  of  the  year  1915.  The 
accidents  considered  include  all  surface  and  underground 
disasters  of  the  classes  given  that  occurred  in  the  metal 
mining  department: 

Per  Cent. 

Reduction  by 
Comparison  with 
Fatal  Serious  First  Quarter 

First  quarter  .  0.09  1.83 

Second  quarter  .  0.17  1.52  17.0 

Third  quarter .  0.09  1.03  43.9 

Fourth  quarter  .  0.05  0.89  51.4 

Average  for  the  year,  all  mines  0.10  1.32  27.9 

Anaconda  group  .  0.10  1.42  25.3 

B.  &  M.  group .  0.10  1.21  32.4 

Southern  Cross  mine .  0.57  ... 

From  a  study  of  the  figures  given  it  may  be  seen  that 
32.3%  of  all  accidents  and  42.8%  of  the  fatal  and  serious 
mishaps  have  been  caused  by  falling  ground  and  rocks. 
Personal  investigation  has  shown  that  over  50%  of  all 
the  injuries  caused  by  falling  ground  and  rocks  were 
due  absolutely  to  the  carelessness  of  the  men  themselves. 
Barring  down  is  one  of  the  most  tiresome  jobs  of  the 
miner,  and  because  of  this  the  average  man  will  say, 
"She  is  good  enough,’’  and  take  a  chance  on  some  slab 
or  part  of  the  back  that  is  hard  to  get  down,  but  that 
may  be  dangerous  because  of  its  own  weight  or  the 

•By  R.  S.  Foster  and  William  C.  Douglass,  in  the  “Anode,” 
February,  1916. 
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back  or  sides  cannot  be  Ore  cars  and  trains  have  been  the  cause  of  8.7%  of 
absolutely  safe,  it  is  only  all  the  accidents,  and  14.8%  of  the  fatal  and  serious  ones, 
rk  to  put  a  stull  against  Many  of  these  were  caused  by  cars  coming  back  on  men 
recaution  may  sometimes  when  in  the  act  of  dumping  them.  Where  side-dumping 

is  necessary,  such  accidents  can  be  easily  avoided  by 
ve  been  caused  by  falling  placing  a  rest,  such  as  a  block  of  wood  or  a  piece  of 

ing  places  that  appeared  angle  iron,  alongside  of  the  car,  so  that  when  the  car  is 

3  where  one  might  expect  swung  around  it  may  rest  on  the  support  provided,  instead 

ppen.  In  the  stopes  or  of  falling  back.  Running  too -rapidly  and  carelessness 
'cularly  heavy,  the  miners  in  coupling  cars  have  also  resulted  in  many  accidents. 

'ery  piece  of  ground  that  Accidents  from  men  falling  through  floors  amounted 
3aught  in  every  available  to  3.1%  of  the  total  and  6.8%  of  the  serious  and  fatal 

}  good  places  of  the  mine,  ones.  The  principal  cause  of  accidents  of  this  character 

is  failure  on  the  part  of  the  miners  to  go  over  their 

■  working  floors  carefully  after  each  blast  and  properly 

arrange  all  misplaced  lagging.  All  lagging  on  working 

Falling  timber,  tools,  etc.,  have  been  the  cause  of 
4.1%  of  the  fatal  and  serious  accidents  and  4.2%  of  all 
accidents.  Most  mishaps  of  this  character  are  caused 
(1)  by  throwing  timber,  etc.,  down  manways  instead 
of  lowering  it  with  a  rope;  (2)  lowering  material  without 
first  properly  securing  it,  which  often  allows  it  to  get 
away,  and  (3)  allowing  drills,  etc.,  to  fall  through 
floors.  Keeping  away  from  the  bottoms  of  manways 
where  material  is  being  lowered  and  the  laying  of  tight 
floors  over  shovelers^  heads  will  do  much  to  reduce 
accidents  from  this  source. 

The  most  difficult  problem  of  the  safety-first  depart¬ 
ment  is  to  impress  men  not  to  take  unnecessary  chances, 
no  matter  how  slight,  for  the  man  who  is  continually 
taking  chances  will  sooner  or  later  bring  sorrow  to  him¬ 
self  or  fellow-workers.  Such  men  are  a  menace  to  their 
employers  and  fellow- workers,  and  for  this  reason  the 
Anaconda  Copper  Mining  Co.  has  found  it  necessary  to 
lay  off  for  a  period  of  seven  days  men  who  fail  to  take 
necessary  precautions  for  safety.  This  may  seem  a  heavy 
penalty  to  impose  upon  men,  Wt  it  falls  only  on  a  small 
minority  who  are  careless,  and  a  reduction  of  over  50%  in 
the  serious  accidents  in  the  company’s  mines  in  the  last 
quarter  over  the  first  quarter  of  1915  shows  that  this 
step  has  been  necessary  for  the  welfare  of  the  men. 


DO  NOT  WORK  UNDER  LOOSE  OR  DRUMMY  GROUND 


YOU  MAY  NOT  LIVE  TO  REGRET  IT,  BUT  OTHERS  MAY 


where  the  ground  is  hard  and  hangs  well,  the  miners  Cost 

will  grow  careless  simply  because  they  have  too  much  .  ...  ...  ,  j.  i!  -rtr  n-  4. 

confidence  in  this  ground,  and  in  such  places  a  number  ,  According  to  the  annual  report  of  he  Wellington  Mine 

of  serious  and  fatal  accidents  have  occurred.  This  greatest  ^o-,  operating  at  Breckenridge,  Colo  the  per  ton  mt 

danger  underground  can  be  greatly  overcome  if  tL  shift  of  ope>'‘>t.ons  for  the  year  ended  Nov.  30,  1915,  including 

boss  will  make  sure  that  his  men  use  all  reasonable  pre-  ^  improvemen  s,  was  as  o  ows .  ^ 

caution  to  keep  their  working  places  safe.  While  it  is  Conc^trating  miu .  si.  121 

true  that  a  shift  boss  cannot  be  with  his  men  all  the  min;  . 

time,  still  his  efforts  in  this  direction  will  have  an  active  Total  milling, -per  ton  crude . .  $2,736 

effect  on  them.  Hauling  and  handling  concentrates . . . 

Office,  salaries,  labor,  insuiance  factory,  etc . 

Handling  Timber,  Tools,  Etc.  Total  operating  cost  per  ton . $5  940 

Handling  materials  has  been  the  cause  of  17.9%  of  all  Production  m  the  Hawaiian  islands  m  1915,  accord- 

accidents  and  16.4%  of  the  fatal  and  serious  ones.  In  Ing  to  “Commerce  Reports,”  was  2,400  tons,  valued  at  $8 

this  kind  of  work  it  is  absolutely  up  to  the  men  themselves  p®*"  Most  of  the  ^it  produced  in  the  islands  is  rolrse 
,  ,  ,  ,  .  ^  i  ^  mi-  IJ  X-  i!  o’f  4he  Honolulu  Salt  Co.,  whose  product  Is  confined  to  coarse 

to  look  after  their  own  safety.  Ihe  old  question  of  salt  and  manufactured  entirely  by  natural  evaporation,  no 

thinking  before  acting  is  the  onlv  means  of  cutting  vacuum  pans,  kettles,  or  gralners  being  used.  The  company 

1  4-V,«  operates  salt  beds  at  Puuloa,  Kallhl  and  Waikiki,  on  the  Island 

down  such  accidents,  which  simply  brings  us  back  to  the  Oahu,  and  at  Mahukona,  on  the  west  coast  of  the  Island 

meaning  of  the  term  safety  first.  of  Hawaii. 
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SYNOPSIS — As  a  result  of  the  unwillingness  of 
the  Society  of  Automobile  Engineers  to  accept 
high-sulphur  steel  specifications,  the  Carnegie  Steel 
Co.  has  carried  on  a  long  series  of  practical  studies 
of  the  behavior  of  steels  alike  except  for  sulphur 
content.  Some  of  the  results  were  presented  in  a 
paper  before  the  annual  meeting  of  the  society  in 
New  York,  Jan.  6,  1916,  and  are  reviewed  here. 
Rivets,  chains,  tubes,  channels,  plates,  sheets,  rails, 
axles,  drop  forgings,  etc.,  were  made,  and  the 
higher-sulphur  pieces  were  generally  as  good  as 
those  of  lower  content. 


The  manufacture  of  steel  in  quantities  of  several  tons 
at  one  time  began  when  the  bessemer  process  was  intro¬ 
duced  about  50  years  ago.  Chemical  analyses  at  that 
time  were  crude,  or  not  made  at  all.  Failures  due  to  poor 
raw  material  or  improper  metallurgical  treatment  were 
common.  Sulphur  was  largely  blamed  for  such  results, 
and  a  strong  prejudice  against  it  was  established.  Rarely 
has  it  been  questioned,  nor  have  many  efforts  been  made 
to  establish  the  truth,  until  at  the  present  time  few  are 
ready  to  believe  that  sulphur  up  to  a  reasonable  amount, 
say  under  0.100%,  does  not  affect,  or  at  the  most  only 
slightly  influences,  the  working  properties  during  manu¬ 
facture  or  the  quality  of  the  finished  steel. 

The  purpose  of  this  investigation  was  to  prepare  steels 
of  different  degrees  of  hardness,  each  containing  varying 
amounts  of  sulphur,  then  work  these  steels  into  finished 
products  and  examine  them  carefully  during  the  manu¬ 
facture  and  after  completion  for  difference  in  quality. 

Three  heats  of  steel  of  68  tons  each  were  made.  These 
were  low-sulphur  basic  openhearth  steels  of  soft,  medium 
and  moderately  hard  varieties  of  approximately  50,000, 
70,000  and  90,000  lb.  tensile  strength,  the  carbon  con¬ 
tents  being  0.09,  0.32  and  0.51%  respectively.  No  selec¬ 
tion  of  stock  or  furnace  was  made,  the  furnaces  being 
taken  at  random.  The  heats  were  cast  into  twenty-four 
18x20-in.  ingots  of  6,300  lb.  each.  Twelve  ingots  from 
each  heat  were  used  in  the  investigation,  or  a  total  of  100 
tons.  After  a  discard  had  been  made  to  eliminate  any 
highly  segregated  or  streaked  condition  in  the  steel  and 
the  regular  waste  provided  for,  about  50  tons  of  steel  was 
used  in  the  tests  carried  out. 

The  sulphur  content  of  the  ingots  was  increased  pro¬ 
gressively  by  adding  amounts  of  sulphur  to  different 
ingots  from  the  same  heat,  raising  the  amounts  in  the 
higher-sulphur  ingots  of  the  series  greatly  beyond  those 
ordinarily  found  in  commercial  steels.  The  sulphur  addi¬ 
tions  were  made  in  the  pure  powdered  form  to  the 
ingots  during  pouring.  The  aim  was  to  obtain  steels  that, 
excepting  sulphur,  would  be  alike  in  manufacture  and 
composition,  thus  keeping  out  any  variables  and  furnish¬ 
ing  an  opportunity  to  study  the  effect  of  sulphur  alone. 

The  ingots  were  rolled  into  such  sizes  as  would  be 
needed  to  fabricate  the  different  steels,  either  by  hot  or 

•Excerpts  of  a  review  In  “Engineering  News,”  Feb.  24, 
1916,  by  J.  s.  Unger,  of  the  Central  Research  Bureau,  Carnegie 
Steel  Co. 


cold  working,  into  such  finished  articles  as  they  were 
best  adapted  to  by  composition.  Sheets,  wire  products, 
rivets,  chains,  tubes,  channels,  plates,  rails,  axles  and 
drop  forgings  were  made. 

The  ingots  were  heated  to  1,250°  C.  and  then  rolled  in 
the  regular  way,  no  attempt  being  made  to  give  the  higher 
sulphurs  any  preference.  All  ingots  were  rolled,  except 
the  two  highest-sulphur  ingots  of  the  0.09%  carbon  heat, 
containing  0.250  and  0,254%  sulphur.  These  ingots 
cracked  badly  in  rolling  and  were  removed  from  the  roll 
tables  and  scrapped.  In  rerolling  from  the  blooms,  billets 
or  slabs  into  finished  material,  no  trouble  was  experienced 
nor  any  difficulties  met. 

Table  1  shows  the  chemical  composition  of  each  heat 
and  the  sulphur  content  of  each  ingot. 

TABLE  1.  CHEMICAL  ANALYSIS  AND  PURPOSES 
OF  HIGH-SULPHUR  STEEL 
Basic  Openhearth  Heat  No.  81,160: 

Chemical  analysis — carbon,  0.09;  manganese,  0.43;  phos¬ 
phorus,  0.012;  sulphur,  0.031. 

Sulphur  content  in  ingots — 0.030,  0.031,  0.050,  0.060,  0.090, 
0.116,  0.140,  0.160,  0.180,  0.250,  0.254. 

Purposes  for  which  used — rivets,  chains,  sheets,  wire,  tubes 
and  pipe. 

Basic  Openhearth  Heat  No.  71,163: 

Chemical  analysis — carbon,  0.32;  manganese,  0.62;  phos¬ 
phorus,  0.014;  sulphur,  0.032. 

Sulphur  content  in  ingots,  0.032,  0.068,  0.108,  0.146,  0.190, 
0.230. 

Purposes  for  which  used — drop  forgings,  channels,  plates 
and  tubes. 

Basic  Openhearth  Heat  No.  76,185: 

Chemical  analysis — carbon,  0.51;  manganese,  0.67;  phos¬ 
phorus,  0.015;  sulphur,  0.025. 

Sulphur  content  in  ingots — 0.025,  0.055,  0,095,  0.135,  0.167, 
0.230. 

Purposes  for  which  used — axles,  drop  forgings,  rails  and 
wire  rope. 

Some  8-in.  11^-lb.  channels  were  rolled,  with  sulphur 
running  from  0.032  to  0.230%.  No  tearing  or  red  short¬ 
ness  was  noticeable  on  the  thin  fianges  of  the  higher 
sulphurs. 

The  ability  to  weld  the  soft  steel  of  0.09%  carbon  was 
shown  by  %-m.  hand-  and  machine-made  chain.  Three 
pieces  of  each  sulphur  content  were  made.  The  short 
pieces  of  three  links  each  were  tested  to  destruction  (see 
Table  2 ) .  The  greater  average  strength  of  the  hand-made 
chain  over  the  machine-made  is  not  due  to  better  work¬ 
manship,  but  to  the  fact  that  the  lap  in  the  hand-made 
chain  is  almost  twice  as  long. 

No  trouble  was  experienced  in  either  the  hand-  or 
machine-made  chain  until  0.140%  sulphur  was  reached, 
0.180%  sulphur  acting  similarly.  It  was  found  that  both 
could  be  welded  perfectly  at  the  regular  temperature  and 
gave  good  results,  but  that  lowering  the  welding  temper¬ 
ature  about  100°  C.  prevented  any  cracking  or  crumbling 
of  the  steel  in  welding. 

The  evidenqe  seems  to  show  that  good  and  bad  welds 
are  more  a  question  of  heating  and  workmanship  than  of 
either  high  or  low  sulphur,  as  either  kind  of  weld  is  found 
in  any  of  the  chains  tested. 

TABLE  2.  BREAKING  LOAD  OF  i-IN.  CHAIN* 


Carbon 

Sulphur 

Breaking  Lead, 

Breaking  Load, 

Content, 

Content, 

Hand-Made 

Machine-Made 

% 

% 

Chain,  Lb. 

Chain,  Lb. 

0.09 

0.030 

31,480 

32,800 

39,630 

33,300 

0.09 

0  060 

40,710 

35,630 

41,470 

31,600 

0.09 

0.090 

40,820 

23,300 

30,940 

24,000 

0.09 

0.140 

40,710 

26,450 

37,690 

22,700 

0.09 

0.180 

32,990 

31,650 

40,390 

31,200 

•  Rolled  ^  in.  light  in  gage. 
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A  number  of  rivets,  %  in.  in  diameter  by  2  in.  long 
under  the  head,  of  the  0.09%  carbon  steel  were  made 
and  subjected  to  the  various  hot  and  cold  tests  without 
any  apparent  differences.  Ten  bars,  having  two 
holes  drilled  2  in.  from  one  end,  were  riveted  together 
by  machine  at  an  estimated  temperature  of  1,200°  C. 
These  were  then  tested  with  the  results  shown  in  Table  3. 

A  number  of  bars  from  both  the  0.32%  and  the  0.51% 
carbon  heats  of  various  sulphur  contents,  2x2  in.  by  16 
ft.  long,  were  rolled  and  sent  to  two  prominent  automobile 
manufacturers  with  a  request  to  drop  forge  them  in 
accordance  with  their  regular  practice  into  such  shapes  as 
would  indicate  if  any  difficulties  would  be  encountered 
in  the  heating  or  forging.  The  flash  or  excess  metal 
forced  out  between  the  dies  was  not  always  sheared  off, 
being  allowed  to  adhere  to  the  forging  to  show  any  tear¬ 
ing  at  the  thin  outside  edges.  The  appearance  of  the 
flash  seems  to  furnish  the  strongest  evidence  of  the  ability 
of  the  high-sulphur  steels  to  stand  severe  hot  work. 

TABLE  3.  SHEARING  STRENGTH  OF  RIVETED  JOINTS 
Carbon  Content  Sulphur  Content  Shearing  Strength, 


%  %  Lb. 

0  09  0.030  48,900 
0.09  0.060  48,300 
0.09  0.090  48,800 
0.09  0.140  46,700 
0.09  0.180  47,400 


When  finished,  these  forgings  were  cleaned  by  dilute 
acid  or  the  sand  blast  and  then  carefully  inspected  by 
the  manufacturers  and  the  author  to  detect  any  surface 
or  other  defects,  but  no  differences  could  be  observed  in 
the  high-  and  low-sulphur  steels  of  either  carbon. 

A  number  of  No.  26  gage  sheets  were  rolled,  then  gal¬ 
vanized  and  afterward  made  up  into  spouting.  In  seam¬ 
ing  and  beading  the  spouting,  no  cracks  developed  on  any 
specimen,  while  the  coating  adhered  as  closely  to  one  sheet 
as  to  another. 

A  number  of  milk-can  bases  were  made  of  0.09% 
carbon  steel  of  different  sulphur  contents.  These  bases 
were  intended  for  5-gal.  cans,  were  11  in.  in  diameter  and 
of  No.  16  gage  sheet.  The  work  done  was  very  severe, 
being  a  reverse  draw  with  two  operations  in  the  press.  No 
differences  were  noticed  in  stamping  any  of  the  specimens. 

Tensile  specimens  were  machined  from  the  drop  forg¬ 
ings  of  0.32%  carbon,  after  they  had  been  subjected  to 
the  heat-treatment  given  in  Table  4.  Similar  tests  after 

TABLE  4.  TENSILE  TESTS  OF  HEAT-TREATED  KNUCKLES* 


Carbon 

Sulphur 

Elastic 

Tensile 

Elongation 

Reduction 

Content, 

Content, 

Limit,  Lb. 

Strength,  Lb. 

in  2 

of  Area, 

% 

% 

per  Sq.In. 

p>er  Sq.In. 

In.,  % 

% 

0.32 

0.032 

62,250 

83,250 

30.0 

60.0 

0.32 

o.oOs 

49,375 

78,375 

31.5 

62.8 

0.32 

0.108 

52,750 

77,750 

30.0 

58.0 

0.32 

0.146 

58,875 

77,875 

27.0 

61.3 

0.32 

0.190 

51,875 

76,875 

28.0 

53.8 

0.32 

0.230 

57,250 

76,250 

29.0 

53.8 

*  Annealed  at  900°  C.,  reheated  at  829°  C.,  quenched  in  water  and  drawn  at 
638°  C. 


treatment  were  made  from  the  l^/t-in.  diameter  rounds 
used  in  drop  forging  from  the  0.32  and  0.51%  carbon 
steels.  The  results  obtained  are  given  in  Table  5. 

Casehardening;  Machining;  Tensile  Tests 

Short  pieces  of  %-in.  rounds  from  the  0.09%  carbon 
steel  were  packed  in  ordinary  casehardening  compound 
in  the  same  container,  then  heated  to  900°  C.  for  12  hr., 
afterward  reheated  to  860°  C.  and  quenched  in  cold  water. 
The  surface  of  the  bars  was  roughly  polished  and  the 
scleroscope  hardness  determined  at  several  points  on  the 
surface.  The  depth  of  case  and  hardness  were  the  same 
for  each  bar,  regardless  of  the  sulphur  content. 


Where  any  machining  was  done  on  the  finished  mate¬ 
rial,  or  in  preparing  test  specimens  before  and  after 
treatment,  no  material  differences  were  found.  The  only 
noticeable  thing  was  that  the  higher-sulphur  steels  of  any 


TABLE 

5. 

TENSILE  TESTS  OF 
FORGED  FROM 

HEAT-TREATED  li-IN. 
2x2-IN.  BILLETS 

ROUNDS. 

Carbon 

Sulphur 

Elastic 

Tensile 

Elongation 

Reduction 

Content, 

Content, 

Limit,  Lb. 

Strength,  Lb. 

in  2 

of  Area, 

% 

% 

per  Sq.In. 

per  Sq.In. 

In.,  % 

% 

0.32* 

0.032 

48,650 

80,250 

30.5 

70. 1 

0.32* 

0.068 

48,550 

75,5.50 

32.8 

68.8 

0.32* 

0.108 

46,400 

75,800 

30.2 

68.7 

0.32* 

0.146 

46,700 

73,350 

31.5 

67.3 

0.32* 

0.190 

45,450 

71,550 

33.2 

66.3 

0.32* 

0.230 

45,850 

70,100 

31.5 

65.0 

0.511 

0.025 

70,400 

111,900 

20.3 

56.8 

0.511 

0.0.55 

76,300 

120,800 

19.7 

51.3 

0.511 

0.095 

73,950 

119,400 

19.5 

51.5 

0.51 

0.135 

76,800 

120,000 

18.3 

49.2 

0.511 

0.167 

73,200 

111,750 

17.5 

45.4 

0.511 

0.230 

66,350 

10<'>,550 

20.5 

44.7 

*  Heated  to  830°  C., 

held  for  20  min.,  quenched  in  water  drawn  at  600°  C 

for  30  min. 
at  565°  C., 

t  Heated  to  816°  C.,  held  for  20  min. 
for  30  min. 

,  quenched  in  water  drawn 

TABLE  6.  THREADING  TESTS  OF  IJ-IN.  PIPE  (0.09  CARBON  STEEL) 
Carbon  Content,  %  Sulphur  Content,  %  Cutting  Force,  Lb.* 


0.09  0.031  73.5 
0.09  0.0.50  70.6 
0.09  0.090  68.5 
0.09  0.116  62.3 
0.09  0.160  61.2 


*  A  22i-in.  arm  attached  to  the  die  ran  to  a  dynamometer. 

carbon  gave  a  smoother  machined  surface  than  the  lower- 
sulphur  under  the  same  condition  of  feed,  speed  or  depth 
of  cut.  Table  6  shows  the  average  force  required  while 
threading  ten  samples  of  each  sulphur  content. 

Tensile  tests  of  %.-in.  rounds  of  0.09%  carbon,  of 
8-in.  channels  of  0.32%  carbon  and  of  axles  of  0.51% 
carbon,  all  in  an  untreated  condition,  are  shown  in  Table 
7.  The  results  on  the  soft  steel  are  the  same.  In  the 
medium  steel  there  is  a  slight  falling  off  in  the  physical 
properties  when  the  sulphur  exceeds  0.100%.  The  high¬ 
est  carbon,  giving  the  results  on  specimens  taken  at  the 


TABLE  7.  TENSILE  TESTS  OF  HIGH  SULPHUR  STEELS 


Carbon 

Sulphur 

Elastic 

Tensile 

Elongation 

Reduction 

Content, 

Content, 

Limit,  Lb. 

Strength,  Lb. 

in  8  In., 

of  Area, 

% 

% 

per  Sq.In. 

per  Sq.In. 

% 

% 

Untreated  J-In.  Diameter  Rounds 

0  09 

0.030 

31,360 

50,460 

30.8 

64.2 

0.09 

0.060 

32,740 

50,900 

30.2 

65.3 

0.09 

0.090 

30,890 

51,400 

31.2 

62.5 

0.09 

0.140 

31,600 

50,700 

.32.5 

64.2 

0.09 

0.180 

31,5.30 

.50,960 

30.7 

62.3 

Tensile  Tests  of  8-In.  Channels 

0.32 

0.0.32 

45,300 

71,580 

25.5 

54.8 

0.32 

0.068 

45,000 

70,060 

26.2 

54.8 

0.32 

0.108 

47,110 

70,670 

24.2 

52.9 

0.32 

0.146 

46,210 

70,060 

26.2 

50.9 

0.32 

0.190 

48,930 

70,060 

24.2 

48  4 

0.32 

0.230 

47,250 

67,920 

24.5 

47  9 

Tensile  Tests  of  Untreated  Axles* 

0.51 

0  025 

44,320 

92,160 

22.0 

34.5 

0.51 

0  055 

41,2.50 

91,670 

20.5 

35  7 

0  51 

0.095 

43,220 

85,650 

22.0 

35.8 

0.51 

0.135 

35,770 

81,330 

23.0 

35  9 

0.51 

0.167 

35,400 

80,340 

22.0 

34  3 

0.51 

0.230 

36,390 

80,060 

22.0 

34.6 

*  Axles  4}  in.  in  diameter  at  center.  Journal  4i  x  8  in. 


edge,  shows  that  as  the  sulphur  rises  there  is  a  decrease  in 
the  ultimate  strength  but  an  increase  in  the  toughness, 
as  shown  by  the  reduction  of  area.  Specimens  cut  half¬ 
way  to  center  of  axles  gave  similar  results. 

The  bending  qualities  of  the  0.09%  carbon  steel  is 
shown  in  the  tests  of  rivets,  the  bending  quality  of  the 
0.32%  carbon  steel  in  the  opening  and  closing  tests  of 
the  8-in.  channels.  Bending  tests  were  not  made  on  full- 
sized  material  made  from  the  0.51%  carbon  steel. 

In  addition  to  the  tests  already  mentioned,  deflection 
tests  were  made  on  the  full-sized  channels  and  drop  tests 
on  the  axles.  The  results  of  the  deflection  tests  on  the 
channels  are  shown  in  Table  8,  and  the  results  of  the  drop 
tests  on  axles  in  Table  9. 
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In  practically  every  case  finished  articles  in  common 
everyday  use  were  made.  The  work  was  carried  out  by  the 
ordinary  methods  practiced  and  in  such  sizes  as  are 
manufactured  in  the  mills  or  shops.  A  great  deal  has 
been  done  covering  other  lines  of  manufacture,  and  addi¬ 
tional  work  is  either  under  way  or  in  contemplation. 
The  results  presented  speak  for  themselves  and  need  little 
comment.  The  author  does  not  advocate  paying  no 
attention  whatever  to  the  sulphur  content  of  steel,  but 


TABLE  8. 

DEFLECTION 

TESTS  ON  8-IN. 

CHANNELS* 

Carbon 

Sulphur 

Load  to 

Permanent 

CoT)tent, 

Content, 

Deflection, 

Deflection, 

% 

% 

Lb. 

In. 

0.32 

0.032 

22,400 

0.04 

0.32 

0.068 

21,900 

0.04 

0.32 

0.108 

22,500 

0.04 

0.32 

0.146 

22,300 

0.04 

0.32 

0. 190 

23,200 

0.04 

0  32 

0.230 

23,100 

0.04 

*  Deflection  tests  made  on  full-sized  8-in.  ehan.icls,  11.25  lb.  p«>r  ft.,  48  in.  bc' 
tween  centers.  Ix)ad  applied  at  center. 


TABLE  9.  DROP  TESTS  OF  0.51-CARBON  UNTREATED  AXLES* 


Sulphur 

Content, 

% 

0.025 

0.055 

0.095 

0.135 

0.1fi7 

0.230 


Number  Deflection  in  In.  After  Each  Blow 

Blows  to  Axles  Turned  Over  After  Every  Second  Blow 

Break  First  Second  Third  Fourth  Fifth  Sixth  Seventh 

Axle  Biow  Blow  Blow  Blow  Blow  Blow  Blow 


33 

*\ 

5i 

3i 

54 

3j 

3 

29 

4 

'^1 

3| 

5| 

3 

Si 

31 

30 

4 

5i 

3} 

3} 

3 

Si 

3| 

30 

4 

6 

3| 

6 

3 

Si 

3| 

21 

4 

3| 

54 

3i 

3| 

14 

4 

si 

4 

si 

4 

Si 

S| 

♦  Axles  rcuRh-turned.  Size  4}  in.  in  diameter  at  center.  Journal,  4Jx8  in. 
Weight  of  tup,  2,200  lb.  Height  of  drop,  10  ft. 


believes  firmly  that  a  steel  containing  less  than  0.100% 
is  not  necessarily  bad  and  that  it  will  show  little,  if  any, 
difference  in  quality  when  compared  with  the  same  steel 
of  much  lower  sulphur,  other  conditions  being  the  same. 


IRowair^d's  Flotation:^  Macl^iiinie 


An  interesting  machine  to  take  advantage  of  a  known 
principle  of  flotation  has  been  devised  by  Lewis  E.  Row- 
and,  of  Brooklyn,  N.  Y.,  the  patent  rights  for  which  have 
been  a.ssigned  to  the  New  Jersey  Zinc  Co.,  of  New  York. 
The  device  is  comparatively  simple  and  is  clearly 
e.xplained  in  the  accompanying  drawing.  It  consists  of  a 
box  with  two  compartments,  and  a  belt  running  over  two 


ROWAND’S  FLOTATION  MACHINE 


main  pulleys  with  a  smaller  diverting  pulley  between. 
The  larger  compartment  is  filled  with  water  or  the  ordi¬ 
nary  treatment  liquid,  while  the  small  compartment 
contains  oil  of  the  kind  necessary  to  assist  in  flotation. 
The  belt,  passing  around  the  upper  pulley,  dips  into  the 
oil  and  becomes  covered  with  a  small  quantity  of  it.  As  it 
passes  under  the  ore  .«ipout,  a  slow  stream  of  finely  ground 
ore  falls  upon  the  belt,  becoming  oiled  in  the  process. 
The  belt  descends  with  its  charge  of  oiled  particles  and 
dips  gently  into  the  solution  in  which  the  smaller  pulley 
revolves.  The  action  at  this  point  is  explained  in  the 
small  sketch,  which  shows  how  the  oiled  mineral  sulphide 
floats  over  the  edge  of  the  box  into  the  concentrates 
launder,  the  gangue  particles  sinking  to  the  bottom. 

The  cleaned  gangue  particles  may  be  retired  from  the 
j)ointed  bottom  of  the  compartment  either  continuously  or 
intermittently,  as  is  desired.  An  additional  pipe 


entrance  is  provided  into  this  compartment  so  that  a 
stream  of  the  water  or  treatment  liquor  may  be  added  at  a 
rate  sufficiently  strong  to  float  the  sulphide  over  the 
discharge  end  of  the  box  into  the  concentrates  launder. 
United  States  Patent  No.  1,159,713  has  been  granted  to 
the  inventor  of  the  machine. 


MarRets  for  Fastern-Canada 
Ores 

By  G.  C.  Bateman* 

While  the  Province  of  Ontario  leads  the  rest  of  Canada 
in  the  output  of  its  mines,  the  amount  of  ore  shipped  is 
small.  This  is  partly  due  to  the  fact  that  no  custom 
smelteries  are  operating,  for  the  treatment  of  lead,  zinc, 
copper  and  high-grade  gold  ores.  Only  limited  tonnages 
of  these  ores  have  been  produced  in  the  past,  although 
the  outlook  for  the  future  is  better. 

The  Sudbury  district  ships  copper-nickel  matte  to 
Wales  and  New  Jersey,  about  80%  going  to  the  States. 
Present  indications  point  to  the  establishment  of  a  nickel 
refinery  in  Canada  by  the  International  Nickel  Co.  The 
logical  place  for  this  is  somewhere  on  the  Atlantic  Coast, 
and  will  give  a  much  longer  haul  to  Canadian  railways 
and  give  a  new  industry  to  the  country.  The  big  demand 
for  nickel  has  resulted  in  the  reopening  of  old  properties 
in  the  Sudbury  district,  and  the  Mond  Nickel  Co.  has 
been  handling  a  certain  amount  of  custom  ores.  No  firm 
contracts  have,  however,  been  entered  into,  as  the  company 
will  soon  be  in  a  position  to  supply  all  its  own  require¬ 
ments.  It  is  only  the  lack  of  a  market  that  prevents  the 
mining  of  considerable  tonnages  of  copper-nickel  ores  in 
the  Sudbury  district. 

The  Only  ^Iarket  for  Canadian  Ores 

The  only  market  for  Canadian  copper  ores  is  in  the 
States,  and  although  a  copper  smeltery  and  refinery  has 
long  been  advocated  for  eastern  Canada,  nothing  has  been 
done.  At  the  present  time  the  only  property  of  importance 
shipping  ore  is  the  old  Massey  mine,  near  Sudbury,  which 
ships  high-grade  ore  to  Virginia.  The  intention  is, 
however,  to  install  a  concentrator  and  oil-flotation  plant 
and  produce  concentrates.  The  Bruce  mines  were  recently 
purchased  by  the  Mond  Nickel  Co.,  but  the  ores  will  be 
used  as  a  flux  in  the  company  furnaces.  There  are  several 
copper  properties  in  this  district  whose  ores  lend  them¬ 
selves  to  concentration,  but  they  are  as  a  general  rule  small 
and  need  high  copper  prices  to  show  much  profit. 

In  Quebec  there  are  two  important  mines,  the  Eustis 
and  the  Weedon.  The  former  ships  an  ore  running  about 
2%  copper,  and  the  Weedon  ore  runs  about  3%.  The  ore 
from  both  these  mines  carries  about  40%  sulphur  and  is 
sold  to  the  acid  plants.  A  small  tonnage  is  treated  at 
Capleton,  Que.,  but  the  most  of  the  output  is  shipped  to 
the  States.  The  Weedon  is  shipping  over  250  tons  a  day 
to  New  York. 

The  production  of  lead  in  Ontario  is  small,  only  one 
mine  with  a  regular  production  being  in  operation.  There 
is  a  small  customs  lead  smeltery  at  Kingston,  Ont.,  but 
it  was  forced  to  close  down  some  time  ago.  No  lead-zinc 
deposits  are  being  worked,  though  a  number  are  known. 

In  Quebec  the  only  important  lead-zinc  property  being 
worked  is  situated  at  Notre  Dame  des  Anges.  This  has 

•Mining  engineer,  Toronto. 


598 


THE  ENGINEERING  fir»  MINING  JOURNAL 


large  deposits  of  lead-zinc  ores  carrying  silver,  in  addition 
to  considerable  tonnages  of  clean  zinc  ores.  The  property 
is  equipped  with  a  concentrator  and  oil-flotation  plant  of 
50  tons’  daily  capacity  and  is  shipping  concentrates  to 
Cleveland.  The  company  has  a  small  electric  zinc  plant 
at  Welland.  It  appears  to  have  evolved  a  very  satisfactory 
process  and  is  making  a  remarkably  pure  grade  of  spelter. 
The  present  capacity  of  the  plant  is  small,  but  will  shortly 
be  enlarged. 

The  production  of  high-grade  shipping  gold  ores  is 
small,  and  what  production  there  is  has  to  go  to  the  States 
to  find  a  smelter.  None  of  the  gold  mills  are  equipped 
to  handle  small  shipments  of  customs  ore. 

Iron  mining  in  Ontario  is  not  prospering.  The  Moose 
Mountain  company  made  the  most  ambitious  attempt  to 
treat  lean  magnetic  ores  and  put  up  a  plant  costing 
considerably  over  $1,000,000,  but  was  forced  to  suspend 
operations.  Magnetite  does  not  find  a  ready  market,  and 
difficulty  was  experienced  in  getting  an  economical  and 
satisfactory  briquette  from  the  fines.  At  the  present  time 
most  of  the  iron  ore  used  in  Ontario  is  imported,  although 
there  is  an  extensive  market  for  good  hematite  ores. 
Quebec  and  Nova  Scotia  produce  small  amounts  of  iron 
ores,  but  the  large  plants  in  Nova  Scotia  are  running 
almost  entirely  on  ores  from  Belle  Isle,  Newfoundland. 
This  remarkable  deposit  is  owned  by  the  Nova  Scotia  and 
Dominion  Steel  companies,  and  in  addition  to  supplying 
their  own  needs,  they  ship  ore  to  the  States  and  England. 

Cobalt-Silver  Ores  Refined  in  Canada 

Cobalt-silver  ores,  which  at  one  time  went  altogether  to 
the  States  for  treatment,  are  now  almost  altogether 
refined  in  Canada,  in  plants  at  Cobalt,  Thorold  and 
Deloro.  These  are  about  the  only  places  in  eastern  Canada 
where  there  are  adequate  facilities  for  the  treatment  of 
custom  ores. 

The  demand  for  molybdenum  for  high-grade  steels  has 
stimulated  production  and  resulted  in  the  opening  of  a 
number  of  properties.  There  is  an  embargo  on  the  export 
of  this  material,  the  production  of  which  is  small,  and  the 
output  goes  mostly  to  England.  There  is  one  customs 
plant  in  Ontario  for  the  refining  of  these  ores,  but  they 
need  a  preliminary  concentration  to  obtain  a  high  enough 
grade  to  permit  of  shipment. 

Graphite  is  another  mineral  that  has  benefited  by  war 
prices  and  decreased  imports.  About  10  tons  of  refined 
graphite  a  day  is  being  produced  in  Ontario,  and  this  is 
mostly  sold  in  the  States.  There  are  no  customs  plants, 
and  only  lump  ore  can  be  shipped  without  refining,  as  the 
disseminated  ores  will  not  stand  transportation.  One 
property  in  Ontario  and  one  in  Quebec  produce  a  good 
grade  of  lump  graphite. 

The  demand  for  sulphuric  acid  has  stimulated  the 
production  of  pyrite.  There  are  two  plants  in  Ontario 
and  one  in  Quebec  that  treat  custom  ores,  and  most  of 
the  production  from  Eastern  Ontario  is  treated  in  the 
province.  There  is  a  good  market  in  the  States,  if  reason¬ 
able  freight  rates  can  be  obtained,  and  one  property  in 
western  Ontario  is  shipping  over  100,000  tons  a  year  to 
United  States  ports  on  the  Great  Lakes;  while  another 
property  is  being  opened  up  with  the  expectation  of 
supplying  large  tonnages. 

In  Quebec  higher  prices  and  smaller  imports  have 
resulted  in  the  production  of  magnesite,  only  a  portion 
of  which  is  marketed  in  Canada. 
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Quebec  is  the  only  province  in  Canada  producing 
kaolin,  or,  as  it  is  commonly  called,  china  clay.  The 
deposit  from  which  the  clay  comes  is  of  considerable 
extent  and  produces  a  high-grade  product.  There  is  a 
good  market  for  this  in  Canada,  but  the  larger  part  of 
the  production  goes  to  the  States,  where  it  is  in  demand 
at  good  prices  by  the  manufacturers  of  high-grade  book 
and  machine-coated  jiaper. 

There  is  always  a  good  demand  in  Canada  for  mica, 
whicli  is  produced  in  Ontario  and  Quebec.  There  is  also 
an  important  talc  industry  in  Ontario,  but  the  market  is 
small  and  tlie  crude  ore  commands  low  prices.  The  ground 
talc  is  shipped  mostly  to  the  States. 

An  embargo  has  been  placed  on  the  export,  outside  the 
empire,  of  manganese  ores,  only  a  small  quantity  of  which 
is  mined  in  Canada.  There  are  important  deposits  in 
New  Brunswick  and  Nova  Scotia,  but  the  Nova  Scotia 
de{)osits  are  the  only  ones  being  worked  at  present.  The 
embargo  has  been  lifted  for  this  ore,  and  it  is  being 
shipped  to  the  States,  where  it  finds  a  market  with 
varnish  makers  and  manufacturers  requiring  a  high-grade 
manganese  oxide. 

Canada  is  as  yet  a  young  country  and  has  not  devel¬ 
oped  sufficiently  along  industrial  lines  to  permit  of  a 
large  home  market  for  its  mineral  production,  and  the 
important  market  for  some  time  to  come  must  be  in  the 
United  States.  There  is,  however,  a  good  demand  for 
copper,  lead  and  zinc,  which  is  sufficient  to  warrant  the 
installation  of  plants  in  Eastern  Canada  for  the  reduction 
of  these  metals.  Unfortunately,  however,  supplies  of  ore 
are  not  sufficiently  assured  to  justify  the  building  of 
reduction  works,  although  this  condition  is  showing  an 
improvement.  Quebec  has  sufficient  supplies  of  copper  to 
warrant  a  smeltery.  The  ores  run  high  in  sulphur;  there 
is  not  a  large  enough  market  for  sulphuric  acid  to  permit 
of  all  these  ores  being  treated  in  the  province.  There  are 
good  possibilities  of  using  pyrite  in  the  pulp  plants  instead 
of  burning  imported  sulphur,  and  this  offers  a  field  for  the 
development  of  pyrite  properties  in  the  vicinity  of  some 
of  these  plants. 

The  iron-ore  production  is  small,  and  while  Ontario 
has  enormous  supplies  of  lean  magnetic  ores  suitable  for 
concentration,  their  development  is  more  a  matter  for  the 
future,  when  they  will  b^ome  an  important  source  of 
supply. 

l^ode  Ol&ims 

By  a.  L.  II.  Street* 

In  a  suit  brought  to  (juiet  title  to  the  orebodies  found 
on  an  1,800-ft.  level  and  below,  claimed  by  plaintiff  by 
virtue  of  extralateral  rights,  the  Montana  Supreme  Court 
decided  recently  that  whether  a  vein  in  defendant’s  claim 
had  a  separate  apex  or  united  near  the  500-ft.  level  with 
another  vein  having  its  apex  in  defendant’s  claim,  if  on 
or  near  the  1,800-ft.  level  it  united  with  a  vein  having  its 
apex  in  plaintiff’s  adjoining  claim,  and  if  defendant’s 
claim,  by  reason  of  earlier  issuance  of  a  patent,  was 
entitled  to  priority  over  plaintiff’s  claim,  defendant  was 
entitled  to  plaintiff’s  vein  below  the  point  of  union ;  the 
lines  of  both  claims  being  such  that  the  owners  hid 
extralateral  rights.  (Anaconda  Copper  Mining  Co.  vs. 
Pilot-Butte  Mining  Co.,  158  Pacific  Reporter,  1006.) 

♦Attorney  at  law,  829  Security  Bulldlns,  Minneapolis,  Minn. 
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CHain  Grizzly^  at  tlbie  Rowe  Mine 

By  J.  Carroll  Barr* 

The  crude  ore  at  the  Rowe  Mine,  Riverton,  Minn.,  as 
excavated  by  steam  shovels,  consists  of  fine  and  coarse 
ore,  ranging  in  size  from  about  quarter-inch  material  to 
very  large  boulders  of  high-grade  ore  that  must  be  broken 
in  the  mine  before  they  can  be  safely  handled  through 
the  ore  cars.  The  ore  in  nearly  every  car  going  to  the 
concentrator  presents  this  variety  of  sizes,  and  the  prob¬ 
lem  of  handling  the  material  rapidly  and  economically  at 
the  crushing  plant  of  the  concentrator  became  a  very 
serious  one.  As  the  ore  in  places  contains  a  great  deal  of 
clayey  material,  especially  near  the  surface  of  the  orebody, 
it  was  extremely  inadvisable  to  attempt  to  feed  the  en¬ 
tire  mass  into  the  crushers,  since  clogging  would  certainly 


iiiiiiiiiniiiil 

of  the  grizzly.  In  the  event  that  the  bar  grizzly  is  made 
long  enough  so  that  a  car  may  be  dumped  on  one  portion: 
of  it  while  the  boulders  are  being  cleaned  from  the  bara 
on  the  balance,  the  oversize  must  be  gathered  at  the  bot¬ 
toms  of  the  bars  for  treatment  at  considerable  expense 
and  difficulty.  An  additional  objection  to  the  bar  type 
of  grizzly  is  that  much  headroom  is  required  to  receive 
the  bars,  necessitating  the  raising  of  the  crude  ore  to  a 
much  greater  height  than  would  be  necessary  could  some 
satisfactory  means  be  devised  to  do  the  same  work  in 
another  way. 

A  careful  consideration  of  all  these  objections  led  to 
the  devotion  of  much  time  to  the  problem  of  developing 
a  grizzly  that  would  screen  the  crude  ore  effectively,  con¬ 
stitute  a  satisfactory  feeder  for  the  crushing  plant,  avoid 
clogging,  effect  a  saving  in  the  headroom  over  the  ordi- 


FIG.  1.  IMMEDIATELY  AFTER  DUMPING  ON  THE  GRIZZLY  FIG.  2.  THREE  MINUTES  AFTER  THE  DUMPING 


follow.  It  became  necessary,  therefore,  to  screen  out  the 
fine  material  and  to  crush  only  the  coarse. 

The  usual  method  of  attacking  this  problem  is  by 
means  of  a  bar  grizzly,  the  undersize  going  into  a  re¬ 
ceiving  hopper  and  the  oversize  going  over  the  grizzly 
bars  to  the  crushers.  A  careful  examination  of  all  the 
existing  crushing  plants  in  the  Lake  Superior  iron  dis¬ 
trict  failed  to  show  a  satisfactory  solution  of  the  numerous 
difficulties  involved.  Where  the  grizzly  bars  are  close 
enough  together  to  make  a  proper  sizing,  much  of  the 
fine  material  rides  over  the  grizzly  with  the  coarse  mate¬ 
rial  to  the  bottom ;  and  the  constant  clogging  by  boulders 
lodging  between  the  bars  is  a  never-failing  source  of  an¬ 
noyance  and  expense,  to  say  nothing  of  the  loss  in  capacity 

’General  manager,  Pittsburgh  Steel  Ore  Co.,  Riverton,  Minn. 


nary  type  of  bar  grizzly  and  effectively  break  up  masses 
of  clayey  ore. 

It  was  evident  that  such  a  device  would  have  to  be 
mechanically  operated  in  order  to  constitute  a  satisfac¬ 
tory  feeder  for  crushers  and  that  it  would  necessarily 
take  on,  to  some  extent,  the  general  character  of  con¬ 
veying  machinery.  A  very  great  number  of  preliminary 
sketches  were  made,  and  finally  a  grizzly  was  developed 
using  old  steam-shovel  chains  for  the  conveying  device, 
the  fine  material  falling  into  the  receiving  bin  through 
the  spaces  between  the  chains.  In  order  to  prevent  a 
large  mass  of  crude  ore  from  riding  over  the  grizzly  from 
end  to  end,  the  pocket  driving  sheaves  were  constructed 
with  the  alternate  sheaves  having  a  varying  number  of 
pockets,  the  effect  of  which  was  to  cause  alternate  chains 
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to  travel  at  different  speeds;  thus  tearing  to  pieces  any 
masses  of  ore  that  might  be  packed  together  by  clay  or 
other  foreign  material,  while  the  large  boulders  are  still 
carried  forward.  The  chains  are  driven  by  a  20-hp. 
motor  through  proper  reducing  gears  propelling  the  chains 
at  speeds  of  18  and  16  ft.  per  min.  respectively.  A  large 
Blake-type  crusher  is  installed  at  the  end  of  the  grizzly, 
into  which  the  oversize  is  discharged.  The  grizzly  is 
attached  to  the  bottom  flanges  of  a  pair  of  plate  girders 
of  30-ft.  span,  which  carry  the  standard-gage  ore  cars 
of  100,000-lb.  capacity  coming  from  the  mine. 

In  the  operation  of  the  original  grizzly  it  was  found 
that  the  chains  were  spaced  too  far  apart  and  permitted 


FIG.  3.  A  GENERAL.  VIEW  OF  THE  CHAIN  GRIZZLY 


the  passage  of  comparatively  large  boulders  of  ore  into 
the  bin.  In  order  to  correct  this  defect,  the  chains  were 
placed  clo.«ier  together  and  longitudinal  bars  were  in¬ 
stalled  between  them  to  assist  in  the  breaking  up  of  the 
masses  of  clayey  ore  by  the  grinding  action  of  the  chains. 
The  illustrations  show  the  construction  of  the  improved 
grizzly  which  operates  with  entire  satisfaction. 

The  working  deck  of  the  crude-ore  bins  is  seen  in  Fig. 
1.  A  100,000-lb.  car  of  iron  ore  has  just  been  dumped 
on  the  grizzly  and  the  car  pulled  back.  An  examination 
of  the  picture  shows  how  the  chains,  moving  at  different 
speeds,  have  started  immediately  to  screen  out  the  over¬ 
size  and  feed  it  into  the  crusher.  Fig.  2  was  taken  three 
minutes  later  than  Fig.  1  and  illustrates  the  effective¬ 
ness  of  the  screening  and  of  the  crusher  feed,  the  rate 
of  which  can  be  increased  or  reduced  at  will.  The  grizzly 
was  designed  in  the  office  of  the  Pittsburgh  Steel  Ore 
Co.,  by  J.  C.  Barr,  general  manager,  and  F.  Hutchinson, 
chief  engineer,  and  patents  have  been  applied  for. 


Norway 

Special  Coiirespondence 

As  noted  in  the  Journal  columns  at  the  time,  the  E.  J. 
Longyear  Co.,  exploring  engineers,  of  Minneapolis,  Minn, 
undertook  a  contract  to  sink  a  shaft  for  the  Orkla  Co. 
of  Trondhjem,  Norway.  The  following  communication 
has  been  received  from  the  scene  of  operations : 

The  shaft  is  approximately  12x18  ft.  outside  of  tim¬ 
bers,  providing  for  two  skip  roads,  two  cage  roads  and 
a  compartment  for  pipes  and  ladders.  The  total  depth 
will  be  slightly  over  1,200  ft.  and  will  open  up  a  large 
body  of  cupriferous  pyrites  which  has  been  shown  up 
by  diamond  drills.  The  rock  is  known  locally  as  a 
gabbro,  which  ordinarily  is  not  very  hard,  but  through 
which  run  occasional  .seams  of  low-grade  ore  that  are 
exceedingly  tough  and  hard  to  drill. 

The  work  is  being  carried  on  by  three  8-hour  shifts 
with  approximately  GO  men,  who  live  in  camps  or  barracks 
very  close  to  the  shaft.  The  equipment  consists  of  two 
electric  hoists,  an  electrically  driven  Ingersoll  compressor, 
jackhamer  drills,  and  a  No.  5  Leyner  drill  .sharpener. 
Th«'  rock  is  trammed  out  through  a  tunnel  GO  ft.  below 
the  collar  of  the  shaft  and  is  used  to  fill  in  a  railroad 
trestle  about  1,000  ft.  from  the  shaft. 

SlIAETINO-SlNKING  ^IeTIIODS 

Our  experiences  over  here  have  been  interesting  in 
many  respects.  The  actual  sinking  of  the  shaft  has 
not  been  much  different  from  this  kind  of  work  in  the 
States.  The  character  of  the  ground  would  not  allow  an 
unlined  shaft,  as  the  mining  company  had  expected,  and 
nearly  all  of  it  has  been  lined.  About  three  months  ago 
the  method  of  timbering  was  changed.  Instead  of  putting 
in  round  timbers  every  7  ft.,  w'e  are  now  using  square 
timbers  supported  ever}'  100  ft.  by  timber  bearers,  simi¬ 
lar  to  American  practice. 

All  our  machinery  is  electrically  driven,  and  we  miss 
the  steam  on  .some  of  the  cold  days.  However,  our  equip¬ 
ment  has  been  satisfactory.  The  jackhamers  are  proving 
their  worth,  and  the  mining  company  is  beginning  to  use 
them  in  some  of  the  work  at  the  old  mines.  It  is  also 
making  use  of  the  Leyner  sharpener  whenever  possible. 
The  work  of  this  machine  has  been  a  revelation.  The 
company  is  very  progressive  in  adopting  new  ideas,  espe¬ 
cially  in  regard  to  machinery,  but  labor  has  been  so  cheap 
that  the  mining  companies  have  not  given  the  same  atten¬ 
tion  to  labor-saving  machinery  that  American  companies 
have. 

Conditions  brought  about  by  the  war  are  bound  to 
change  this,  as  living  expenses  have  increased  considerably 
in  the  last  year  and  a  half,  and  wages  will  surely  go  up. 
Common  labor  is  obtainable  at  a  little  over  $1  per  day; 
hoisting  engineers  and  compressor  men  are  paid  a  little 
more.  On  the  other  hand,  however,  the  Orkla  company 
works  its  miners  on  contracts,  whereby  they  make  good 
wages — in  many  cases  almost  equal  to  the  pay  of  miners 
in  the  States. 

Mining  machinery  and  supplies  are  difficult  to  obtain 
and  slow  in  delivery,  but  the  work  is  progressing  satisfac¬ 
torily  confidering  the  necessary  delays.  We  cannot  at 
present  make  record  progress,  hampered  by  European  War 
conditions. 

The  labor  troubles  expected  when  this  contract  was 
undertaken  have  not  materialized,  but  are  still  threat- 
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On  account  of  the  high  price  of  copper  at  present, 
the  time  feature  is  of  greater  importance  now;  and  the 
advantage  of  opening  up  the  mine  a  few  months  sooner 
will  easily  offset  the  expense  attendant  upon  bringing  so 
many  men  from  the  United  States,  even  should  the 
threatened  labor  troubles  not  materialize  during  the 
progress  of  the  work. 

Netuits*alazer  of  Dyimamite  Oases 

By  Dottolas  Lay* 

At  the  Yan-Roi  mine,  Silverton,  B.  C.,  much  benefit 
was  found  to  result  from  the  use  of  a  small  quantity  of 
an  explosive  called  ‘•steelite”  (essentially  chlorate  of 
potash  with  a  small  admixture  of  other  substances)  in 
conjunction  with  the  usual  charge  of  40%  dynamite. 

At  the  time  of  trial  a  connection  was  being  made  be¬ 
tween  two  levels,  250  ft.  apart  vertically,  at  a  point  .some 
2,000  ft.  distant  froiii  the  portal  of  the  lower  level.  The 
connection  was  in  the  form  of  a  raise  to  a  drift  followed 
by  another  raise,  and  ventilation  was  extremely  bad. 
Using  40%  dynamite  alone,  even  with  the  liberal  use  of 
compressed  air  for  blowing  out  the  ga.s,  it  was  hardly 
possible  to  work  one  shift  per  24  hr.  in  this  connection. 
As  chlorate  of  potash  yields  free  oxygen  on  detonation, 
the  idea  occurred  to  use  this  “steelite”  explosive  as  a 
neutralizer  of  dynamite  gases.  One  stick  of  “.steelite” 
was  placed  in  the  bottom  of  each  hole,  followed  by  the 
ordinary  charge  of  40%  dynamite.  The  result  from  a 
^‘gas-killing”  point  of  view  was  excellent,  and  it  was  then 
found  possible  to  work  two  shifts  per  24  hr.  in  this 
heading  without  any  ill  effects  from  gas. 

The  use  of  many  .so-called  “funiicides”  for  the  purpose 
of  neutralizing  dynamite  ga.ses  has  been  shown  by  the 
United  States  Bureau  of  Clines  to  be  quite  improper  and 
to  actually  increase  the  amount  of  carbon  monoxide  pres¬ 
ent  in  the  gases  after  explosion.  Potassium  chlorate 
is  certainly  free  from  this  objection,  and  it  appears  to  be 
well  worth  a  trial,  say  in  the  proportion  of  1  part  of 
chlorate  to  6  parts  of  the  ordinary  explosive,  in  badly 
ventilated  workings  or  in  development  faces  in  tight 
ground.  In  the  latter  case  a  cut  has  invariably  to  be 
blasted  first,  making  two  blasts  to  the  complete  round 
and  causing  an  inevitable  loss  of  time  while  the  men  are 
waiting  for  the  gas  and  smoke  to  clear  away.  The  best 
way  to  use  chlorate  of  potash  appears  to  be  to  wrap  it  in 
pa])er  and  put  it  in  the  bottom  of  the  hole,  followed  by 
the  customary  charge  of  dynamite. 

Ffpeveiataoim  of  Conrosiosa  inn  Pipe 

Some  interesting  experiments  on  the  prevention  of  cor¬ 
rosion  in  pipe  have  been  made  by  F.  M.  Speller,  the 
results  of  which  were  presented  at  the  annual  meeting  of 
the  American  Society  of  Heating  and  Ventilating  Engi¬ 
neers  in  January,  1916. 

Regarding  the  corrosion  and  pitting  of  pipe,  the  conclu¬ 
sions  were  that  the  remedy  seems  to  lie  in  the  elimination 
of  dissolved  oxygen  from  water  before  use.  This  may  be 
accomplished  in  practice  in  two  ways:  By  allowing  the 
hot  water  to  come  to  rest  for  a  few  minutes  under  greatly 
reduced  pressure,  which  must  be  below  normal,  or  by 
laising  the  temperature  nearly  to  the  boiling  point  with 


the  water  at  atmospheric  pressure,  to  get  proper  separa¬ 
tion  of  oxygen  and  other  gases. 

An  alternative  method  of  reducing  corrosion  in  watei 
lines,  by  satisfying  or  fixing  the  free  oxygen,  was  tried  by 
the  use  of  clean  iron  turnings.  The  rate  of  rusting  varies 
with  the  surface  conditions  of  the  plate. 

The  paper  concludes :  “However,  it  appears  well  with¬ 
in  the  bounds  of  possibility  to  predict  that  deaeration  of 
the  water,  through  the  use  of  plants  designed  with  this 
end  in  view,  should  at  moderate  expense  increase  the  life 
of  some  piping  systems  four  or  five  times.  Such  a  possi¬ 
bility  of  conservation  of  material  is  surely  worthy  of  care¬ 
ful  consideration  by  engineers.”  A  copy  of  this  interest¬ 
ing  paper  by  Mr.  Speller  may  be  obtained  on  application 
to  the  National  Tube  Co.,  Pittsburgh,  Penn. 

Si 

Asi  Impiroved  Target  for  Use  in 

Determining  AzimtatS:^ 

The  illu.stration  shows  a  target  for  determining  azi¬ 
muth,  which  was  emi)loyed  in  a  to)K)graphical  survey  of 
Fort  Sill  Military  Reservation  in  Oklahoma.  It  is 


EFFECTIVE  ILLUMIN.VTED  T.VRGET  FOR  POE.\.RIS 
OB.SERVATIOXS 


described  in  “Professional  Memoirs”  by  Lieut.  D.  H.  Con¬ 
nolly,  Corps  of  Ihigineers,  as  follows: 

The  only  thing  worthy  of  mention  was  the  target.  Two 
kinds  were  tried.  One  was  the  usual  book  method  of 
letting  the  light  shine  through  a  hole  in  a  piece  of  tin, 
making  the  hole  of  such  size  that  the  mark  looked  about 
the  same  size  as  the  star.  The  target  that  gave  better 
results  is  shown  by  the  sketch.  This  one  was  plumbed 
over  tbe  copper  })lug  in  the  monument.  In  sighting  on 
the  mark  the  opaijue  design  on  the  target  was  bisected  by 
tbe  cross-hairs  of  the  theodolite.  This  target  was  better 
than  tbe  hole  in  the  tin,  liecause  it  made  a  large  flare, 
which  helped  in  picking  up  tbe  mark  quickly.  As  time  is 
an  important  element  in  this  kind  of  observation,  and  the 
base  line  made  quite  an  angle  with  the  meridian  (about 
80  deg.),  this  ease  in  picking  up  the  mark  was  a  big 
advantage.  The  target  was  illuminated  with  two  burners 
attached  to  one  of  the  small  acetylene  lamps  furnished 
engineer  troops  for  use  in  the  drafting  tent.  One  or  two 
more  burners  would  have  been  better,  as  two  did  not  light 
it  quite  enough  for  the  cross-hairs  to  stand  out  against  it. 
It  was  necessary  to  illuminate  them  a  little.  Azimuth 
was  determined  from  Polaris. — Engineering  and  Con¬ 
tracting,  Feb.  9,  1916. 


•12  Westbourne  Road,  Forest  Hill,  London,  England. 
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Improved  Grate  Bars  lia  Use 
at  Sas&dovaly  Ill. 

By  Ernst  Hermann* 

At  the  works  of  the  Sandoval  Zinc  Co.,  Sandoval,  Ill., 
a  new  type  of  grate  bar  has  lately  been  installed  that  in 
many  points  is  much  superior  to  any  heretofore  used  in 
this  plant.  The  new  bars  can  be  used  in  any  kind  of 
furnace,  but  are  specially  adapted  for  reverberatory  and 
refining  furnaces.  The  object  of  these  grates  is  to  provide 
economy  in  fuel  consumption,  higher  efficiency  in  the 
generation  of  heat,  avoidance  of  overheating  the  grates 
and  the  prevention  of  the  dropping  of  fuel  between  the 
grate  bars. 

The  accompanying  illustration  presents  a  vertical  sec¬ 
tion  through  a  furnace  equipped  with  this  step  grate,  and 


in  the  bars,  as  well  as  through  the  spaces  between  them, 
resulting  in  higher  efficiency  in  the  generation  of  heat. 

The  horizontal  spaces  between  the  grate  bars  permit 
the  ready  insertion  of  a  rod  for  the  purpose  of  removing 
clinkers,  facilitating  the  cleaning  of  the  fire,  though  the 
overlapping  relation  of  the  bars  prevents  to  a  great  extent 
the  usual  clogging.  When  ashes  have  accumulated  in  the 
bottom  of  the  firebox,  they  may  be  dumped  readily  by 
removing  the  lowest  grate  bar,  this  being  accomplished 
by  taking  out  the  pins  that  hold  it  in  place. 

It  may  be  added  that  the  ashes  and  cinders  from  the 
furnaces  at  Sandoval  showed  no  trace  of  any  unburned 
fuel.  The  heat  was  found  to  be  much  greater  with  less 
fuel  than  by  using  any  other  type  of  grate.  The  con¬ 
sumption  of  fuel  for  the  same  service  was  consequently 
much  less.  Although  these  grates  have  been  in  use  at 
Sandoval  continuously  for  the  last  six  months,  they  show 
no  signs  whatsoever  of  warping  and  corroding.  Owing 
to  the  arrangement  of  the  grate  bars  and  the  provision 
for  the  feeding  of  air  through  and  between  them  to  the 
burning  fuel,  their  temperature  is  kept  low,  thus  prevent¬ 
ing  overheating  and  consequent  bending.  These  grate 
bars  were  adopted  at  Sandoval  upon  the  suggestion  of 
Thomas  Kekich. 


Fire  Frotectioz^  for  Mills 

By  Douglas  Lay* 

Efficient  protection  against  fires  is  a  detail  that  is 
usually  absent  from  the  metallurgical  plant.  Even  when 
protective  steps  are  taken,  they  are,  except  in  unusual  cases, 
largely  limited  to  cursory  measures  that  might  be  sufficient, 
but  are  not  usually  thorough  enough  to  be  depended 
upon  in  all  cases.  In  view  of  these  facts  it  will  be  of 
interest  to  explain  the  methods  taken  at  the  Van-Roi  mill, 
arranged  of  the  Slocan  district,  British  Columbia,  to  afford  satis- 
inclined  factory  protection  against  fire. 

L  pair  of  In  a  densely  wooded  district  like  the  Slocan,  danger 
le  of  the  from  bush  fires  is  ever  present  during  the  summer  months, 
of  ledges,  so  that  in  installing  means  for  fire  protection  this  source 
rate  bars  of  danger  must  be  borne  in  mind  as  well  as  the  purely 
Irebox  is  local  risk.  External  protection  at  the  Van-Roi  mill  is 
afforded  by  two  yard  hydrants  placed  about  50  yd.  apart 
[•face  and  and  about  20  yd.  from  the  nearest  corner  of  the  mill 
the  bars  building.  Each  hydrant  is  fed  by  a  4-in.  branch  pipe 
'ougli  the  from  the  water  main  and  coupled  up  to  each  ready  for 
?  sloping  instant  use,  i's  250  ft.  of  2i/>-in.  standard  fire  hose  with 
50  related  expansion-ring  couplings.  Over  each  hydrant  is  erected 
Bxt  lower  a  small  building  of  the  sentry-box  type.  By  means  of 
irough.  these  hydrants  the  country  within  a  radius  of  200  yd. 
space  in  can  be  quickly  and  thoroughly  soaked, 
and  the  Further  protection  from  bush  fires  is  given  by  a  novel 
surfaces  device.  Running  along  the  ridges  of  the  roof,  outside  the 
le  fuel  is  mill,  are  launders  2  ft.  wide  and  6  in.  high.  These 
the  holes  launders  are  set  dead  level  and  can  be  rapidly  filled  with 
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water  by  pipes  that  run  up  through  the  bottom  at  inter¬ 
vals.  At  a  time  of  danger,  water  is  turned  into  the  laun¬ 
ders  and  overflows  at  all  points,  the  building  being  thus 
completely  enveloped  in  a  sheet  of  running  water.  Expe- 
lienee  has  demonstrated  that  this  is  an  efficient  form  of 
protection  from  bush  fires.  It  possesses  the  great  advan¬ 
tage  of  being  automatic,  and  if  danger  to  life  is  imminent, 
men  can  retire  to  a  safe  region  without  detriment  to  the 
efficient  operation  of  the  device. 

Internal  protection  at  the  Van-Roi  mill  is  given  by  a 
50-ft.  length  of  standard  2%-in.  fire  hose,  coupled  up 
ready  for  instant  use,  on  each  floor  of  the  mill.  Each 
hose  is  kept  in  a  swinging  bracket,  a  device  that  is  far 
preferable  to  a  reel. 

Too  mueh  importance  cannot  be  given  to  the  necessity 
of  using  nothing  but  standard  fire  hose  with  expansion¬ 
ring  couplings  for  purposes  of  fire  protection.  The  weak 
points  of  other  hose  and  couplings  are  apt  to  be  forcibly 
demonstrated  at  times  of  vital  importance. 

m 

Blast-Furnace  Tappin|( 
by  Electricity 

At  the  Edgar  Thompson  works  of  the  United  States 
Steel  Corporation,  the  blast-furnace  tap  holes  are  opened 
by  an  electric  arc,  following  a  method  devised  by  the 
Westinghouse  company,  according  to  the  Electrical  Re¬ 
view  (London),  Feb.  25,  1916. 

An  electric  arc  is  drawn,  between  an  electrode  and  the 
chilled  metal  in  the  tap  hole;  the  heat  of  the  arc  burns  through 
the  chilled  metal,  until  the  fluid  contents  of  the  furnace  are 
reached.  If  during  the  operation  nonconducting  material  is 
encountered,  it  is  necessary  to  stop  the  arc  and  drive  a  steel 
bar  through  this  mass.  The  process  of  melting  is  then  con¬ 
tinued,  the  arc  following  this  bar  of  metal. 

A  260-volt  circuit  is  used,  the  pressure  being  reduced  by 
means  of  a  water  rheostat.  A  current  of  from  800  to  1,000 
amp.  is  ample  for  the  operation.  The  apparatus  required 
consists  of  an  electrode  holder,  electrodes,  cable,  a  resistance 
and  a  head  shield  or  protector  for  the  operator.  The  electrode 
holder  consists  of  an  iron  pipe  4  or  5  ft.  long,  in  one  end  of 
which  the  electrode  material  is  placed  and  clamped  by  means 
of  a  ring;  the  end  of  the  pipe  is  split  in  order  to  give  a 
clamping  effect  when  the  ring  is  forced  down  toward  the  end 
of  the  pipe.  In  the  other  end  of  the  pipe  a  wooden  pole  is 
placed,  the  cable  connection  being  made  to  the  iron  pipe. 
The  entire  length  of  the  electrode  and  its  holder  is  about  12  ft. 

It  seems  probable  that  this  method  is  also  applicable 
to  matte  tap  holes,  and  the  electric  arc  is  certainly  a  con¬ 
venient  method  for  cutting  up  furnace  sows  previous  to 
recharging, 

Hamiltomk  Automatic  Sampler 

A  new  sampling  machine  has  been  invented  by  Robert 
Hamilton,  of  Birmingham,  Ala.,  the  object  of  which  is 
to  provide  an  efficient  and  inexpensive  machine  that  is 
really  accurate  in  taking  the  sample.  The  inventor  has 
been  granted  United  States  Patent  No.  1,151,682. 

By  the  use  of  this  machine  the  sample  is  automatically 
selected  and  divided  into  four  parts,  one  of  which  is 
further  divided  into  24  parts,  resulting  in  the  selecting 
of  a  sample  representing  of  the  sample  first  taken. 

In  the  operation  of  the  machine  the  material  to  be 
sampled  is  fed  into  the  hopper  A  and  falls  into  the 
exposed  pockets  in  the  periphery  of  the  cylinder  B.  The 
crank  C  is  then  turned;  thus  causing  cylinders  B  and  D 
to  revolve  in  the  same  direction,  cylinder  B  revolving  four 
times  as  fast  as  cylinder  D.  It  will  be  observed  that  three 
times  in  every  revolution  of  cylinder  B  the  material  falls 


through  the  open  pockets  into  pockets  in  the  cylinder  D 
and  that  once  in  every  four  revolutions  of  cylinder  B  one 
open  pocket  E  will  register  with  open  pocket  F  of  cylinder 
D  and  allow  material  to  fall  through  said  pocket  F  into 
the  chute  and  be  carried  away  for  testing  purposes. 

Material  falling  into  closed  pockets  H  is  carried  to  the 
under  side  of  cylinder  B  and  discharged.  Material  falling 
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through  pockets  E  into  pockets  J  is  carried  to  the  under 
side  of  the  cylinder  and  discharged  onto  the  inner  face  of 
cylinder  B  and  finally  falls  out  through  open  pockets  E, 
where  they  are  in  the  downward  positions,  into  a  suitable 
receiver.  At  each  revolution  three  samples  of  every  24 
from  cylinder  B  are  discharged  into  cylinder  D,  and  one 
sample  out  of  96  fed  into  the  machine  finds  its  way  out 
through  cylinder  D  into  the  chute,  and  into  the  lot  received 
for  testing.  To  prevent  the  material  from  passing  directly 
through  pocket  E  into  F  while  cylinder  B  is  revolving 
past  hopper  A,  a  stop  K  is  cast  integral  with  side  of  the 
frame.  Also  stop  M  is  cast  integral  with  the  frame  in  the 
position  shown  to  carry  material  discharged  into  pocket  F 
which  is  to  be  discharged  into  the  chute. 

The  appliance  appears  simple  and  practicable.  The 
accompanying  drawing  shows  it  in  detail,  illustrating  the 
appearance  of  the  working  machine  and  also  its  interior 
design. 

m 

Nodnllxlnic  Flotation  Concentratea  preparatory  to  blast¬ 
furnace  smelting:  has  proved  a  success  at  the  Braden  Copper 
Co.’s  works  at  Sewell.  Chile.  Some  of  the  concentrates  from 
the  mill  are  sintered,  but  it  was  impracticable  to  sinter  all  of 
them  and  produce  a  suitable  (low  enough)  grade  of  matte  for 
easy  treatment  in  the  converters.  Pope  Yeatman,  in  his  report 
of  Nov.  15,  1915,  stated  that  the  nodulizing  kilns  had  proved 
their  value  in  making  a  product  well-adapted  for  blast-fur¬ 
nace  smelting,  promoting  high  duty  and  reducing  the  coke 
required.  Whereas  24%  of  coke  per  ton  of  concentrates  was 
previously  required  in  the  blast  furnaces,  nodulizing  has  re¬ 
duced  the  fuel  requirement  to  10%  and  even  lower;  at  the  same 
time  the  blast-furnace  tonnages  have  increased'  between 
y00%  and  400%.  Larger  nodulizing  kilns,  100x9  ft.,  will  be 
installed  to  reduce  the  nodulizing  costs. 


L.A  PLATA  LOADING  STATION  FOR  DAIQUIRI  ORES 

The  open  roadsteads  of  La  Playa  and  Siboney,  on  the  Juragua  Iron  Co.’s  railroad,  are  of  historic  interest,  the  American 
troops  having  landed  at  these  points  for  the  siege  of  Santiago  during  the  Spanish-American  War 
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LOLA  HILL  AT  VINENT,  IN  THE  DAIQUIRI  IRON  DISTRICT,  ON  THE  SOUTH  COAST  OF  CUBA 

The  hard  ores  in  the  Daiquiri  district  are  for  the  most  part  mined  by  opencut  with  steam  shovels.  The  ores  occur 
in  a  diorite  country  and  consist  of  a  dense  to  fine-grained  mixture  of  magnetite  and  hematite,  with  quartz  as  uie  principal 
gangue  mineral.  Considerable  stripping  was  necessary  at  Lola  Hill,  the  proportion  of  waste  rock  to  ore  having  been 
4  ;  1  for  a  long  time;  much  of  the  overburden  has  now  been  removed  and  the  ratio  of  waste  to  ore  will  soon  be  1  : 1. 
Recently  some  underground  mining  has  been  undertaken  to  recover  the  lower  portion  of  the  Lola  Hill  orebody,  for  which 
the  caving  system  has  been  adopted 
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SYNOPSIS — Revised  statistics  of  spelter  produc¬ 
tion  in  the  United  States  in  1915  and  four  years 
previous.  Statistics  of  ore  supply  by  states.  Analy¬ 
ses  of  figures  according  to  the  classes  of  smelting 
plants,  by  periods  of  the  year,  etc. 

Revised  and  complete  statistics  of  the  zinc  industry 
of  the  United  States  in  1915  are  given  in  this  article,  full 
reports  having  been  received  from  all  of  the  ore  smelters 
except  that  one  reported  only  its  production  of  spelter  and 
stock  on  hand  at  the  end  of  the  year  and  failed  to  report 
respecting  quantity  of  ore  smelted,  source  of  ore,  produc¬ 
tion  of  sulphuric  acid  and  other  details.  While  this 
precluded  a  precise  statement  respecting  certain  details, 
it  was  possible  to  supply  the  deficiency  respecting  ore  re¬ 
ceived  and  source  of  ore  by  data  of  shipments  to  that 
company,  and  the  production  of  sulphuric  acid  could  be 
estimated  on  the  basis  of  spelter  produced,  so  that  it  was 
practicable  to  arrive  at  totals  with  regard  to  those  mat¬ 
ters  that  are  near  enough  for  a  commercial  survey  of  the 
industry.  In  other  words,  while  the  totals  as  to  certain 
particulars  are  not  precise,  they  are  probably  not  more 
than  a  few  thousand  tons  out  of  the  way,  and  in  view  of 
the  magnitude  of  the  totals  the  error  is  probably  less  than 
1%.  However,  as  stated,  the  production  of  spelter  and 
the  stock  on  hand  at  the  end  of  the  year  was  reported  by 
everybody. 

I  did  not  undertake  to  collect  the  statistics  of  produc¬ 
tion  by  the  dross  smelters  in  1915,  and  the  total  of 
spelter  production  available  for  consumption  is  short 
by  just  so  much.  Some  of  this  spelter  is  as  good  as,  some 
of  it  is  even  better  than,  prime  Western,  this  referring 
to  redistilled  spelter.  Simple  remelted  spelter  is  of  course 
inferior.  In  a  statistical  investigation  of  this  subject  it  is 
difficult  to  draw  the  line  between  spelter  recovered  after 
use  and  spelter  reworked  from  waste  in  the  course  of 
manufacture.  The  former  is  a  true  addition  to  the  sup¬ 
ply  available  for  consumption;  the  latter  is  merely  an 
incident  to  consumption.  About  all  that  may  be  safely 
said  statistically  on  this  subject  is  that  there  is  a  rather 
large  production  of  reclaimed  spelter  and  that  statistics 
of  consumption  that  do  not  take  it  into  account  are  in¬ 
complete. 

It  will  be  observed  that  the  statistics  of  spelter  produc¬ 
tion  now  reported  differ  materially  from  what  was  pub¬ 
lished  in  the  Engineering  and  Mining  Journal  of  Jan. 
8,  1916.  This  is  owing  to  the  transfer  of  certain  smelters 
from  the  class  of  dross  smelters  to  the  class  of  ore  smelt¬ 
ers.  Many  of  the  ore  smelters  treat  some  dross,  and  the 
ruling  was  made  long  ago  in  these  statistics  that  classifi¬ 
cation  should  be  determined  by  the  smelting  of  ore.  It 
happens  from  time  to  time  that  dross  smelters  go  into  the 
business  of  smelting  ore  and  pass  thus  from  one  class  to 
the  other.  In  making  the  transfer  for  certain  of  these 
smelters  in  1915,  the  figures  for  1914  have  been  revised 
correspondingly  so  as  to  give  a  correct  comparison.  As 
between  1913  and  1914  the  comparison  is  of  course  no 
longer  correct.  In  1915  there  were  12  ore  smelters  who 
produced  spelter  from  dross  to  a  more  or  less  extent. 


Production — The  total  production  of  spelter  by  ore 
smelters  in  1915  was  507,142  tons,  against  370,312  tons 
in  1914.  Their  production  from  dross,  skimmings^  etc., 
was  12,538  tons  in  1915,  against  12,355  tons  in  1914. 

The  production  of  spelter  by  quarters  showed  a  steady 
increase,  especially  in  the  second  quarter,  when  the  im¬ 
portant  new  plants  of  1914 — Rose  Lake  and  Langeloth — 
began  to  strike  their  gait,  when  several  of  the  older  smelt¬ 
ers  began  to  get  new  furnaces  in  operation,  and  when  the 
resumption  of  work  in  several  previously  idle  plants — 
especially  Caney,  Dearing  and  Altoona — began  to  count 
largely  in  the  production.  In  the  third  quarter  several  of 
the  small  coal  smelteries  of  olden  times,  one  or  two  new 
ones  and  some  of  the  older,  almost  forgotten,  natural-gas 
plants  began  to  come  in.  In  the  fourth  quarter  the  new 
plants,  whereof  the  construction  was  instituted  in  1915, 
began  to  figure,  especially  Kusa,  Donora  and  Owen,  and 

PRODUCTION  OF  8PELTF.R 
(In  tong  of  2,000  lb.) 

By  Ore  Smelters  OiJy 


States  1911  1912  1913  1914  1915 

Colorado .  7.477  8,860  8,637  8,152  8,984 

Illinois .  88,681  94,902  111,551  130,587  161,665 

Missouri-Kansas .  106,173  111,761  85,157  63,424  111,052 

Oklahoma .  46,333  76,837  83,230  92,467  111,405 

East(a) .  47,172  56,278  69,687  85,682  114,036 

Totals .  295,836  348,638  358,262  370,312  507,142 


(a)  Includes  Anaconda  production  in  1915. 

SPELTER  PRODUCTION  IN  1913,  1914  AND  1916,  BY  QUARTERS 
(In  tons  of  2,000  lb.) 

Reports  of  Ore  Smelters  Only 
1913 


District  I  II  III  IV 

Illinois .  27,924  28,523  26,118  28,986 

Kansas-Missouri .  22,006  23,820  19,204  20,127 

Oklahoma .  21,430  21,840  18,502  21,458 

Others  (a) .  20,722  20,153  19,238  18,211 

Totals .  92,082  94,336  83,062  88,782 

1914 

Illinois . 31,005  32,482  32,512  34..588 

Kansas-Missouri .  13,939  14,659  13,193  11,633 

Oklahoma .  22,563  22,960  22,945  23,999 

Others  (o) .  22,717  22,715  24,106  24,296 

Totals .  90,224  92,816  92,756  94,516 

1916 

Illinois .  36,780  .39,611  41,791  44,677 

Kansas-Missouri .  14,090  24,554  32,i52  40,256 

Oklahoma .  24,713  26,984  28,613  31,095 

Others  (a) .  26,255  30,576  31,.360  34,830 

Totals .  100,844  121,624  1.33,916  150,758 


(o)  With  the  exception  of  one  plajt  in  Colorado  these  are  all  Eastern  works. 
In  the  fourth  quarter  of  1915  is  included  Anaconda  production. 

some  of  the  older  plants  that  had  been  enlarged — such  as 
Sand  Springs,  Meadowbrook  and  one  of  the  lola  works — 
contributed  to  the  swelling  of  the  output. 

How'ever,  the  total  addition  of  the  large  new  plants — 
like  Kusa  and  Donora — to  the  production  in  1915  was 
relatively  small.  ITp  to  the  end  of  the  year  they  had  suc¬ 
ceeded  in  getting  but  comparatively  few  furnaces  into  op¬ 
eration,  but  had  arrived  at  a  position  w’hence  they  would 
progress  rapidly.  Another  group  of  new  plants  was  about 
ready  to  come  in.  This  portended  a  further  increase  in 
production  in  the  first  quarter  of  1916. 

Spelter  Production  According  to  Fuel — Of  the  total 
spelter  production  of  the  ore  smelters  in  1911,  concerns 
using  coal  as  fuel  produced  119,989  tons,  or  about  40% 
of  the  total.  In  1912  they  produced  134,077  tons,  which 
was  only  about  38%  of  the  total.  In  1913  their  pro¬ 
duction  was  157,653  tons,  or  about  44%  of  the  total, 
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in  1914  it  was  173,520  tons,  or  about  48%  of  the  total; 
and  in  1915  it  was  227,143  tons,  or  about  45%  of  the  total. 
The  remainder  of  the  production  was  made  by  smelters 
using  natural  gas  as  fuel.  Up  to  1915  there  was  a 
general  tendency  toward  increasing  production  by  the 
smelters  using  coal  as  fuel,  their  proportion  of  the  total 
output  having  risen  from  40%  in  1911  to  48%  in  1914. 
In  1915  it  fell  to  45%,  in  spite  of  the  revival  of  smelting 
at  Pittsburg,  Kan.,  which  is  easily  explained.  There 
were  a  lot  of  inactive  natural-gas  smelteries  that  could  be 
put  quickly  into  operation,  which  was  done,  and  more¬ 
over,  it  was  quicker  and  easier  to  build  new  plants  in 
the  natural-gas  fields  than  in  the  coal  fields. 

General  Conditions  of  Ore  Supply — The  outstanding 
features  of  1915  were  the  extraordinarv  increase  in  the 
production  of  Montana,  the  large  increases  in  those  of 
New  Jersey,  Idaho  and  Tennessee,  and  the  generality  of 
the  increase  among  nearly  all  of  the  other  states.  Colo¬ 
rado  was  the  only  important  state  to  show  a  decrease, 
and  that  may  not  really  have  been  experienced  for  the  rea¬ 
son  stated  in  the  introduction  to  this  review  and  for  the 
further  reason  that  Colorado  ore  may  have  gone  to  oxide 
manufacturers  rather  than  to  smelters.  Even  more  in¬ 
teresting  is  the  extraordinarily  large  importation  of  for¬ 
eign  ore,  which  came  most  largely  from  Broken  Hill, 
N.  S.  W.,  and  next  largely  from  Mexico.  The  magnitude 
of  the  ^lexican  imports  is  surprising  in  view  of  the  polit¬ 
ical  troubles  existing  in  that  (country.  Included  in  the 
ore  receipts  from  other  foreign  countries  was  a  consider¬ 
able  quantity  from  the  north  of  Africa  and  from  China. 
Lately,  ore  has  been  coming  in  from  Sardinia. 

The  reports  as  to  ore  receipts  give  some  interesting  in¬ 
dications  as  to  practice  in  smelting  and  as  to  market  condi¬ 
tions.  The  smelters  who  make  sulphuric  acid  continued, 
as  in  the  past,  to  draw  their  ore  mainly  from  Wisconsin 
and  from  the  Joplin  district  (including  Oklahoma).  For 
the  manufacture  of  sulphuric  acid  this  ore  is  recognized 
to  be  superior,  but  it  is  noteworthy  that  several  of  the 
zinc-acid  makers  are  using  a  larger  and  larger  proportion 
of  Western  ore.  An  interesting  feature  of  1915  was  that 
the  major  part  of  the  new  smelters — not  making  acid — 
confined  themselves  to  Joplin  ore.  Apparently  they  de¬ 
sired  to  begin  with  the  kind  of  ore  easiest  to  smelt. 
All  told  there  were  11  smelters  in  1915  who  used  noth¬ 
ing  but  Joplin  and  Wisconsin  ore  and  seven  smelters  who 
used  none  of  that  ore. 

Those  smelters  who  did  not  figure  in  the  Joplin  market 
were  chiefly  concerns  whose  geographical  position  does 
not  permit  them  to  do  so;  or  concerns  that  make  a  spe¬ 
cialty  of  smelting  calamine,  or  who  in  1915  confined  them¬ 
selves  to  calamine  for  other  reasons.  Without  examining 
this  matter  very  closely,  I  get  the  impression  from  the 
statistical  reports  that  the  zinc  smelters  figured  more 
generally  in  the  Joplin  market  than  they  had  done  for  sev¬ 
eral  years  previous.  This  is  explained  by  several  consid¬ 
erations.  New  concerns  entering  the  smelting  business 
in  Kansas  and  Oklahoma  would  naturally  take  Joplin 
ore,  which  is  relatively  easy  to  smelt,  while  the  successful 
handling  of  the  Western  ores  requires  a  good  deal  of  ex¬ 
perience.  A  matter  of  more  importance  and  one  that 
attracted  the  older  smelters  back  to  the  Joplin  market 
was  the  fact  that  the  Joplin  market  was  the  easiest  in 
which  to  do  business.  It  was  a  spot  market,  where  the 
buyer  could  obtain  his  ore  immediately  and  where  he 
was  under  no  obligation  to  buy  if  he  did  not  want  to.  This 


relieved  him  from  the  onus  of  taking  in  ore  on  long-time - 
contracts,  the  prevailing  system  with  respect  to  Western 
ores,  which  became  highly  dangerous  with  the  conditions 
existing  in  the  spelter  market  in  1915. 

In  1915  Australian  ore  was  received  at  10  smelteries, 
the  major  part  of  which  were  east  of  the  Mississippi 
River,  but  several  of  which  were  in  Oklahoma  and  Kansas. 
I’here  were  seven  smelteries  at  which  practically  noth¬ 
ing  but  calamine  was  used.  In  some  cases  this  was  at¬ 
tributable  to  the  special  practice  of  the  smelters  operat¬ 
ing  these  works;  in  others  it  was  for  the  reason  that 
the  roasting  furnaces  of  new  plants  were  not  ready  and 
it  was  easiest  to  begin  smelting  in  this  way. 

Ore  Smelted — The  smelters  reported  that  in  1915  they 
treated  848,776  tons  of  blende  and  349,299  tons  of  cala¬ 
mine,  a  total  of  1,188,075  tons.  In  1914  they  smelted 
628,886  tons  of  blende  and  226,549  tons  of  calamine,  a 
total  of  855,435  tons.  As  I  remarked  last  year,  it  should 
not  be  attempted  to  draw  too  fine  distinctions  from  these 
figures  respecting  either  the  quantity  or  the  average  yield 
of  the  ore  smelted,  some  smelters  apparently  having  re¬ 
ported  “ore  received”  as  “ore  smelted,”  and  there  was 
probably  some  other  confusion  respecting  this  inquiry. 
However,  we  may  draw  some  rough  deductions. 

In  1914  the  calamine  smelted  was  about  26^%  of  the 
total;  in  1915  it  was  about  291/^.  That  a  larger  propor¬ 
tion  of  calamine  was  being  smelted  was  the  common  con¬ 
jecture  during  the  year.  Calamine  was  sought  especially 
for  the  reason  that  roasting  furnaces  are  not  necessary 
for  its  treatment,  and  even  in  1914  American  zinc  smelt¬ 
ers  were  short  in  roasting  capacity,  as  was  pointed  out  in 
the  Engineering  and  Mining  Journal  of  Feb.  27,  1915. 

Deducting  from  the  total  production  of  spelter  the 
quantity  that  was  derived  from  dross  and  skimmings  and 
adding  90%  of  the  production  of  zinc  dust,  the  zinc  yield 
from  855,435  tons  of  ore  smelted  in  1914  was  43%,  corre¬ 
sponding  to  an  average  grade  of  50%  zinc  for  the  ore, 
assuming  an  average  extraction  of  86%^.  Figuring  in  the 
same  way,  but  assuming  an  average  attraction  of  only 
83U{%,  the  zinc  yield  of  1,188,095  tons  of  ore  in  1915 
was  41.7%,  corresponding  to  an  average  grade  of  50%. 
The  assumption  of  an  average  yield  of  83%%  in  1915  is 
based  on  nothing  but  conjecture.  Without  any  doubt  it 
was  considerably  lower  than  in  1914,  for  the  reason  that 
production  was  pushed  at  the  expense  of  good  smelting, 
and  many  metallurgical  crimes  T\ere  perpetrated  with  the 
adequate  excuse  that  they  enabled  the  most  money  to  be 
made.  It  is  an  interesting  question  whether  our  indus¬ 
try  Avill*  not  suffer  for  many  years  afterward  from  the 
habits  of  slackness  in  work  that  were  ingrafted  in  1915. 

An  average  grade  of  50%  for  the  ore  smelted  is  indi¬ 
cated  in  both  years.  Offhand  it  might  have  been  assumed 
that  the  average  in  1915  would  figure  lower  than  in  1914, 
for  the  reason  that  the  high  price  tended  to  stimulate  the 
production  of  low-grade  ore.  In  so  far  as  the  miner  is 
concerned,  that  was  probably  the  case,  but  about  all  zinc 
ore  has  to  be  concentrated  anyhow  and  it  is  always  desir¬ 
able  to  raise  the  grade  as  high  as  possible.  Certain  im¬ 
portant  producers  allowed  the  grade  of  their  product  to 
fall  off  a  little  in  order  to  get  more  through  their  mills, 
but  this  was  apparently  offset  by  the  high-grade  ore 
that  the  smelters  were  able  to  get  from  other  quarters.  On 
their  part  the  smelters  wanted  high-grade  ore  in  order  to 

‘These  flgrures  are  a  correction  of  what  were  reported 
last  year. 
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make  as  much  spelter  as  possible,  and  the  ore  supply  was 
so  bountiful  that  they  could  exercise  considerable  choice 
as  to  what  they  would  take. 

In  1914  the  production  of  floated  blende  concentrate 
was  nearly  100,000  tons.  I  remarked  last  year  that  the 
production  of  floated  concentrate  was  without  doubt  des¬ 
tined  to  increase  materially  during  the  next  year  or  two. 
This  was  the  case  in  1915,  this  production  having  been  in 
the  neighborhood  of  250,000  tons.  The  prophecy  of  last 
year  may  safely  be  repeated.  The  good  handling  of  this 
troublesome  material  is  one  of  the  present  great  problems 
of  the  smelters,  but  in  view  of  the  importance  of  the  flo¬ 
tation  process  they  simply  have  got  to  solve  it.  About 
100,000  tons  of  American  spelter,  not  counting  any  de¬ 
rived  from  Australian  material,  was  obtained  from  floated 
concentrates  in  1915. 

Receipts  of  Ore — In  1915  the  smelters  received  1,257,- 
528  tons  of  ore,  compared  with  872,767  tons  in  1914. 
The  sources  of  the  ore  receipts  for  a  series  of  years  are 
shown  in  the  accompanying  table.  This  table  gives  the 
ore  receipts  reported  as  taken  in  by  the  smelters,  dis¬ 
tributed  according  to  origin.  This  is  not  equivalent  to  the 
ore  production  of  the  several  states,  inasmuch  as  ore  that 
went  to  the  zinc-oxide  plants  at  Coffeyville,  Kan.,  Mineral 
Point,  Wis.,  and  Palmerton,  Penn.,  is  not  included.  '  For 
this  reason  the  ore  received  by  the  smelters  of  spelter  from 
New  Jersey  (included  in  “other  states”),  Colorado,  New 
Mexico  and  Wisconsin  was  considerably  less  than  the  out¬ 
puts  of  those  states.  With  those  exceptions,  however, 

RECEIPTS  OF  ZINC  ORE 


(In  tons  of  2,0(X)  lb.  This  table  includes  the  receipts  of  ore  by  the  smelters  only 
and  dees  not  include  the  production  of  ore  exptorted  or  what  was  taken 
by  the  manufacturers  of  zinc  oxide.) 


State 

1910  (o) 

1911  (a) 

1912 

1913 

1914 

1915 

Arizona . 

7,568 

6,395 

11,937 

9,347 

6,357 

14,718 

Arkansas . 

190 

860 

1,567 

1,500 

1,737 

7,017 

California . 

(d) 

3,754 

6,639 

6,796 

8,827 

27,445 

Ck>lorado . 

77,065 

158,.528 

212,423 

220,166 

164,739 

148,359 

Idaho . 

10,248 

9,667 

19,482 

31,835 

57,001 

78,767 

Kentucky . 

179 

575 

947 

441 

434 

1,863 

M  issouri-Kansas 

289,913 

268,.500 

289,177 

280,000 

247,723 

278,099 

Montana . 

33,514 

56,.593 

34,034 

91,257 

125,663 

200,528 

Nevada . 

4,915 

5,666 

20,654 

22,313 

20,447 

24,949 

New  Mexico. . . . 

15,9.59 

10,184 

25,889 

14,593 

15,369 

37,042 

Oklahoma . 

1,640 

8,750 

4,325 

23,500 

26,247 

25,231 

Tennessee . 

2,775 

3,439 

6,635 

8,297 

18,708 

38,527 

Utah . 

27,318 

19,933 

24,539 

27,073 

20,322 

21,535 

Wisconsin  (i>). . . 

51,383 

71,565 

90,762 

89,662 

71,311 

90,128 

Others . 

46,905 

44,896 

56,099 

57,241 

57,936 

122,490 

Totals . 

569,572 

669,305 

80.5,109 

884,021 

845,821 

1,116,698 

Mexico . 

29,198 

28,596 

29,4.36 

19,965 

16,414 

49,171 

Canada . 

11,795 

2,356 

9,707 

6,012 

10,5,32 

14,000 

Australia . 

68,448 

Other  foreign . . . 

9,211 

Grand  totals  (c) . 

610,565 

700,257 

844,252 

909,998(c) 

872,767 

1,257,528 

(o)  Smelters’  receipts:  reports  missing  from  three  small  smelters.  (6)  In¬ 
cluding  Illincis  and  Iowa,  (c)  In  addition  to  the  ore  reported  from  Canada  and 
Mexico,  zinc  smelters  receiv^  a  few  thousand  tons  from  Europe  and  Eastern 
Siberia  in  1913.  (d)  Included  in  "Otheis.” 

the  figures  in  the  table  probably  correspond  closely  with 
the  productions  of  the  several  states. 

The  aggregate  of  ore  receipts  was  much  larger  than 
the  aggregate  of  the  ore  smelted.  This  was  also  the  case 
in  1914.  However,  in  1915  the  excess  was  very  much 
larger.  The  explanation  of  this  feature  in  both  years  is 
of  course  the  stocking  up  of  new  plants.  In  1915  this 
was  a  very  important  factor  in  view  of  the  large  num¬ 
ber  of  new  plants  that  were  put  into  operation.  In 
certain  cases,  as  for  example,  Langeloth,  Tiltonville  and 
Donora,  this  is  a  permanent  absorption.  In  other  cases, 
where  new  plants  were  put  into  commission  in  1915  with 
the  probability  of  only  ephemeral  operation,  their  stock 
of  ore  will  some  day  be  released. 

Review  of  Districts — Arkansas  was  finally  stimulated 
by  extraordinarily  high  prices  to  make  a  considerable 
production  of  zinc  ore,  which  is  of  high  grade.  The 


greatly  increased  production  of  California  was  due  large¬ 
ly  to  the  ore  that  was  derived  from  the  mines  of  the 
United  States  Smelting,  Refining  and  Mining  Co.  in 
Shasta  County.  The  Interstate-Callahan  and  Success 
mines,  of  Idaho,  made  greatly  increased  outputs,  the  for¬ 
mer  having  become  one  of  the  very  big  zinc  mines  of 
the  United  States. 

According  to  Mr.  Zook,  the  expert  and  very  reliable 
statistician  of  the  Joplin  district,  the  ore  production  of 
Missouri,  Kansas  and  Oklahoma  was  about  325,000  tons 
in  1915,  compared  with  about  275,000  tons  in  1914.  The 
reports  by  smelters  of  ore  receipts  from  those  states  ag¬ 
gregate  303,330  tons,  which  is  a  considerable  difference, 
especially  in  view  of  the  fact  that  a  considerable  tonnage 
of  calamine  is  obtained  from  southeastern  Missouri,  that 
is  not  included  in  the  statistics  for  the  Joplin  district. 
This  discrepancy  does  not,  however,  imply  inaccuracy  on 
either  hand.  One  set  of  figures  is  based  upon  shipments 
from  the  point  of  origin,  includes  ore  that  may  have  gone 
to  oxide  manufacturers  and  includes  tonnages  that  may 
not  have  been  reduced  to  dry  weight.  The  other  set  of 
figures  is  based  on  receipts  at  points  of  destination  by 
spelter  manufacturers  only.  Moisture,  an  increased  quan¬ 
tity  of  ore  in  transit  at  the  end  of  the  year  as  compared 
with  the  beginning,  etc.,  together  with  inevitable  statis¬ 
tical  errors,  may  account  for  the  discrepancy.  Anyway, 
it  is  certain  that  the  Joplin  district  made  a  very  note¬ 
worthy  production — the  largest  on  record — and  individu¬ 
ally  contributed  a  larger  proportion  of  the  spelter 
production  of  the  United  States  than  any  other  single 
district. 

The  immense  output  of  Montana  was  derived  chiefly 
from  the  Butte  &  Superior  and  Elm  Orlu  mines.  In 
view  of  the  entry  of  the  Anaconda  company  into  the  zinc 
business,  the  production  of  Montana  is  without  any 
doubt  destined  to  increase  much  further. 

Leadville,  the  chief  zinc-producing  district  of  Colorado, 
made  a  slightly  less  production  in  1915  than  in  1914. 
The  Leadville  Herald  Democrat  gives  these  figures:  52,689 
tons  of  blende  and  157,286  tons  of  calamine  in  1913; 
204,427  tons  of  blende  and  calamine  in  1914;  196,890 
tons  of  blende  and  calamine  in  1915.  In  view  of  the  high 
prices  and  the  special  demand  for  calamine  ore,  the  de¬ 
crease  in  the  Leadville  production  in  1915  is  rather  sur¬ 
prising,  but  it  is  reported  reliably  that  the  reserves  of 
calamine  in  the  Leadville  mines  are  rapidly  being  ex¬ 
hausted,  while  the  sulphide  ore,  so  far  as  known,  is  nearly 
all  gone.  I’he  conclusion  is  that  Leadville  put  out  all 
that  it  could  in  1915,  and  its  diminished  production  was 
not  even  offset  by  the  increased  output  of  the  Iron  Mask 
mine  at  Red  Cliff. 

The  largely  increased  output  of  Tennessee  was  especially 
the  result  of  the  Mascot  mine  of  the  American  Zinc,  Lead 
and  Smelting  Co.,  which  has  become  a  zinc  producer  of 
the  first  order,  famous  for  the  high  quality  of  its  product. 

Wisconsin  made  a  greatly  increased  output  as  com¬ 
pared  with  1914,  but  as  compared  with  1912  there  was  no 
gain.  In  this  district  there  was  the  same  discrepancy 
in  statistics  as  in  the  case  of  the  Joplin  district.  Mr. 
Kennedy  reported  an  output  of  about  90,000  tons  in  the 
first  11  months.  The  reasons  for  the  discrepancy  in 
this  case  are  similar  to  those  which  have  been  given  with 
respect  to  the  Joplin  district.  A  total  of  57  mills  and 
12  roasters  were  in  operation  in  the  Wisconsin  district  in 
1915,  compared  with  46  mills  and  5  roasters  in  1914. 
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The  largest  quantity  of  ore  listed  under  “other  states” 
is  the  production  of  New  Jersey.  In  1915  there  was  a  re¬ 
markable  increase  in  the  output  from  that  source. 

Spelter  Stocks — The  stock  of  spelter  at  works  on  Dec, 
31,  1915,  being  the  aggregate  of  the  reports  of  all  the 
smelters,  was  14,300  tons,  compared  with  23,500  tons  at 
the  beginning  of  1915.  These  figures  include  both  high- 
grade  and  common  spelter.  At  the  middle  of  1915,  ac¬ 
cording  to  the  Government’s  statistics,  the  stock  was  5,884. 
The  stock  on  hand  at  the  beginning  of  1915  was  cleaned 
out  during  the  first  two  months  of  the  year.  During  the 
remainder  of  1915  the  zinc  business  was  conducted  prac¬ 
tically  without  stock  and  the  market,  being  thus  deprived 
of  a  Wance  wheel,  exhibited  the  erratic  behavior  that  al¬ 
ways  attends  such  a  circumstance.^ 

Sulphuric  Acid — In  1915  there  were  10  smelters  who 
produced  sulphuric  acid  from  blende,  the  Donora  Zinc 
Co.  being  an  addition  to  the  list.  The  enumeration  is, 
however,  open  to  some  criticism,  owing  to  complications 
that  are  developing  in  the  industry.  It  is  often  good 
business  to  roast  the  blende  at  a  good  center  for  the  dis¬ 
tribution  for  sulphuric  acid,  and  reship  the  roasted  ore 
to  a  good  point  for  zinc  distillation.  The  Western  Chemi¬ 
cal  Co.  has  for  a  long  time  roasted  ore  at  Denver,  Colo., 
and  sold  the  product  to  smelters.  The  National  Zinc  Co. 
has  no  roasting  furnaces  at  its  smeltery  at  Springfield, 
111.,  which  gets  its  ore  front  the  roasting  plant  of  the  com¬ 
pany  at  Argentine,  Kan.  Similarly  the  Grasselli  Chemi(*al 
Co.  roasts  at  Canton,  Cincinnati,  Newcastle,  Cleveland 
and  Grasselli  the  ore  that  is  needed  by  its  smelteries  at 
(’larksburg  and  Meadowbrook.  The  New  Jersey  Zinc 
(’o.  has  a  roasting  plant  at  Tiltonville,  Ohio,  which  sup¬ 
plies  other  smelters.  With  the  movement  of  the  zinc- 
smelting  industry  to  the  eastward,  the  separation  of  blende 

STATISTICS  OF  SPELTER-SULPHURIC  ACID  WORKS 
(In  tons  of  2,000  lb.) 

1911  1912  1913  1914  1915 


Ore  received .  287,205  364,741  434,666  614,565 

Sp<  lt<‘r  produced .  115,310  127,6.55  148,188  196,529  244,252 

Sulphunc  acid,  basb 

60° .  252,192  262,555  30.5,167  35.5,424  475,740 


roasting  and  zinc  distillation  is  becoming  more  marked, 
as  it  has  been  for  a  long  time  in  Europe.  It  will  appear 
from  this  that  the  definition  lietween  zinc  smelters’  acid 
and  acid  derived  from  other  sources  is  becoming  more  and 
more  uncertain.  The  statistics  that  I  offer  are  to  be 
regarded,  therefore,  as  more  valuable  for  comparative 
purposes  than  as  indicative  of  precise  results,  although 
in  the  latter  respect  they  are  probably  not  far  out  of  the 
way. 

It  is  to  be  remarked  that  no  attempt  should  be  made 
to  determine  from  the  accompanying  statistics  any  ratios 
between  ore  received  and  sulphuric  acid  produced  or  be¬ 
tween  spelter  produced  and  sulphuric  acid  produced,  for 
the  reason  that  certain  concerns  received  and  smelted  a 
good  deal  of  calamine,  which  of  course  never  went  through 
the  blende-roasting  department  at  all.  Moreover,  one 
new  concern  received  a  great  deal  of  ore,  but  produced 
only  a  small  quantity  of  sulphuric  acid,  for  the  reason  that 
its  plant  did  not  go  into  operation  until  early  in  the  year 
and  the  ore  went  mainly  into  stock. 

However,  it  may  be  said  truly  that  in  1915  zinc  smelt¬ 
ers  produced  proportionately  a  great  deal  more  sulphuric 


-It  is  scarcely  to  be  supposed  that  the  spelter  business 
could  be  conducted  at  all  with  stock  at  works  zero.  With 
the  total  down  to  5,000  or  6,000  tons  in  present  conditions, 
that  is  practically  equivalent  to  exhaustion  of  stock. 


acid  than  they  ever  did  before.  This  resulted  from  the 
great  demand  and  extraordinarily  high  price  for  sul¬ 
phuric  acid,  which  led  several  smellers  to  supplement  their 
production  from  blende  roasting  by  the  burning  of  py¬ 
rites  and  brimstone,  especially  the  latter.  In  some  cases 
this  was  simply  thrown  into  the  roasting  furnaces;  in 
other  cases  it  was  burned  in  small  kilns  that  were  con¬ 
nected  with  the  main  gas  canal  to  the  Glover  towers. 

Smelting  Capacity — I’he  capacity  of  the  zinc-smelting 
works  of  the  United  States  at  the  end  of  1915  is  given 
in  an  accompanying  table.  Last  year  I  classified  the  zinc 
smelteries  of  the  United  States  as  (1)  active,  (2)  operated 
irregularly,  (3)  inactive  and  (4)  new.  At  the  end  of 
1915  it  was  unnecessarv  to  make  any  such  classification, 
there  being  no  inactive  plants. 

At  the  end  of  1914  returns  from  nearly  all  of  the 
active  plants  indicaled  that  about  five-sixths  of  their 
capacity  was  then  in  use.  The  conditions  that  developed 
early  in  1914  caused  the  idle  furnaces  to  be  put  rapidly 


ZINC-SMELTING  CAPACITY  OF  THE  UNITED  STATES 
(Number  of  Retorts  at  End  of  Years) 


Name 

Situation 

1914 

1915 

American  Spelter  Co . 

Pittsburg,  Kan. 

(c) 

896 

American  Zinc  and  Chem.  Co . 

Langeloth,  Penn. 

864 

3,648 

American  Zinc  Co.  of  Ill . 

HiUsboro,  Ill. 

4,000 

4,000 

American  Zinc,  Lead  and  Smg.  Co. 

Dealing,  Kan. 

3.840d 

4,480 

American  Zinc,  Lead  and  Smg.  Co. 

Caney,  Kan. 

3,6486 

6,080 

Bartlesville  Zinc  Co . 

Bartlesville,  Okla. 

5,184 

5,184 

Bartlesville  Zinc  Co . 

Collinsville,  Okla. 

8,064 

10,080 

Chanute  Spelter  Co.e . 

Chanute,  Kan. 

l,280d 

1,280 

Cherckee  Smelting  Co . 

Cherokee,  Kan. 

(*) 

896 

Clarksburg  Zinc  Co . 

Clarksburg,  W.  Va. 

2,71V 

3,648 

Collinsville  Zinc  Co . 

Collinsville,  Ill. 

l,536d 

(/)1.536 

Donora  Zinc  Co . 

Donora,  Penn. 

(c) 

3,648 

Edgar  Zinc  Co . 

St.  Louis,  Mo. 

1,100 

2,000 

Edgar  Zinc  Co . 

Cherryvale,  Kan. 

4,800 

4,800 

Granby  Mining  and  Smg.  Co . 

Neodesha,  Kan. 

3,840 

3,760 

Granbv  Mining  and  Smg.  Co . 

E.  St.  liouis.  Ill. 

3,240 

3,220 

Grasselli  Chemical  Co . 

Clarksburg,  W.  Va. 

5,760 

5,760 

Grasselli  Chemical  Co . 

Meadowbrook,  W.Va. 

6,912 

8,592 

Hegeler  Zinc  Co . 

Danville,  Ill. 

1,800/ 

3,600 

Henryett.a  Spelter  Co . 

Henryetta,  Okla. 

(c) 

600 

Illinois  Zinc  Co . 

Peru,  Ill. 

4,640 

4,640 

lola  Zinc  Co . 

Concrete,  Kan. 

(c) 

660 

Joplin  Ore  and  Spelter  Co . 

Pittsburg,  Kan. 

(k) 

1,440 

J.  B.  Kirk  Gas  and  Acid  Co.  g . 

lola,  Kan. 

(k) 

3,440 

Kusa  Speltc  r  Co . 

Kusa,  Okla. 

(c) 

3,710 

La  Harpe  Spelter  Co.o . 

.\ltoona,  Kan. 

3,8406 

3,960 

La  Harpe  Spelter  Co . 

Kusa,  Okla. 

(c) 

(m) 

La  Harpe  Spelter  Co.a . 

La  Harpe,  Kan. 

1,856/ 

1,924 

I.ianyon  Smelting  Co . 

Pittsburg,  Kan. 

(*) 

448 

Robert  Lanyon  zinc  and  Acid  Co. 

Hillsboro,  Ill. 

1,840 

1,840 

Lanvon-Starr  Smelting  Co . 

B.artlcsville,  Okla. 

3,456 

3,456 

Matthiessen  and  Hegeler  Zinc  Co... 

I.a  Salle,  lU. 

5,256 

6,168 

Mineral  Point  Zinc  Co . 

Depue,  Ill. 

9,080 

9,068 

National  Zinc  Co . 

Bartlesville,  Okla. 

4,260 

4,260 

National  Zinc  Co . 

Springheld,  111. 

3,200 

3,200 

Nevada  .Smelting  Ck) . 

Nevada,  Mo. 

(h) 

672 

New  Jersey  Zinc  Co.  of  Penn . 

Palmcrton,  Penn. 

5,760 

6,720 

Oklahoma  Spelter  Co . 

Kusa,  Okla. 

(c) 

(wi) 

Owen  Spelter  Co.  1 . 

Caney,  Kan. 

(0 

1,280 

Pittsburg  Zinc  Co.  i . 

Pittsburg,  Kan. 

910d 

910 

Prime  Western  Spelter  Co . 

Gas  City,  Kan. 

4,768 

4,868 

Sandoval  Zinc  Co . 

Sandoval,  III. 

896 

'  896 

Tulsa  Fuel  and  Manufacturing  Co. 

Collinsville,  Okla. 

6,232 

6,232 

United  States  Zinc  Co.  j . 

Sand  Springs,  Okla. 

4,000 

5,680 

United  States  Zinc  Co . 

Pueblf,  Colo. 

1,920 

2,208 

Totals . 

120,494 

155,388 

(a)  Taken  over  by  U.  S.  Smeltinn  Co.  in  June,  1915.  (6)  Inactive  during  latter 

part  of  year.  (c)  Plant  built  in  1915.  (r/)  Inactive  throughout  year, 

(c)  Taken  over  by  American  Metal  Co.  in  June,  191.5.  (/)  No  report  received ; 

enteied  the  same  as  previous  year.  (/>)  Taken  over  by  U.  S.  Smelting  Co.  in 
July,  1915.  {h)  Plant  was  being  dismantled  in  1914,  but  later  was  repaired 

and  reopened.  (0  Operated  by  American  Metal  Co.  since  April,  1915.  0) 

Formerly  Tulsa  Spelter  Co.  (k)  Old  plant  dropped  from  list  years  ago,  but 
renewed  in  1915.  (1)  Opierated  by  Amei.  Zinc,  lead  and  Sm.  Co.  (m)  Not 

yet  operating. 


into  commission.  Smelters  then  began  to  build  new  fur¬ 
naces.  Moribund  plants  were  put  into  operation.  Then 
many  of  the  old  direct-fired  coal  smelteries  of  the  district 
around  Pittsburg,  Kan.,  were  repaired  and  put  in  oper¬ 
ation,  these  plants  having  been  discarded  from  all  lists 
of  smelteries  many  years  ago.  The  last  step  toward  the 
increase  of  smelting  capacity  was  the  beginning  of  the  con¬ 
struction  of  new  plants,  a  venture  that  was  at  first  under¬ 
taken  only  by  the  very  bold,  for  there  was  general  fear  that 
there  would  be  a  collapse  in  the  market  before  any  new 
plant  could  be  completed.  The  most  important  of  the 
new  plants  that  were  laid  down  in  1915  were  Donora  and 
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Kusa.  The  construction  of  these  was  speeded  in  a  remark¬ 
able  way,  and  gradually,  as  it  became  apparent  that  the 
liigh  price  for  spelter  would  prevail  longer  than  anybody 
at  the  middle  of  1915  anticipated,  preparations  to  build 
new  plants  were  made  in  many  quarters. 

At  the  end  of  1914  I  wrote: 

In  1914  about  362,000  tons  of  spelter  was  produced  In  22 
works  using  about  83^  of  their  capacity.  Old  works  if  oper¬ 
ated  at  full  capacity  were  consequently  able  to  produce  about 
56,000  tons  more  of  spelter  than  in  1914.  In  addition  thereto 
there  was  a  new  plant  of  17,500  tons’  capacity  (terms  of  tons 
of  spelter)  immediately  available,  and  furnaces  of  nearly 
11,500  tons’  capacity  in  construction  and  so  far  advanced  as 
to  become  available  early  in  1915.  There  were  also  two  in¬ 
active  plants  possessing  a  capacity  of  about  10,000  tons.  I 
do  not  include  the  moribund  works  of  Kansas  which  may  or 
may  not  be  put  into  use.  They  had  a  capacity  of  about  62,000 
tons. 

The  United  States  possesses  therefore,  or  very  soon  will 
possess,  first-class  capacity  for  the  production  of  445,000  tons 
of  spelter  per  annum;  and  second-class  capacity  amounting 
to  72,000  tons  additional  that  may  be  used  in  emergency. 
These  figures  take  no  account  of  the  dross  and  scrap  smelters. 

The  estimate  of  a  maximum  capacity  for  517,000  tons  of 
spelter  must  be  discounted,  however,  being  based  on  the 
average  yield  in  a  year  of  low  price  when  the  ore  treated 
was  probably  of  a  relatively  high  grade.  The  high  price  for 
spelter  will  draw  out  lower-grade  ore,  and  the  average  yield 
per  retort  will  be  lower.  Moreover,  the  roasting  capacity 
of  American  smelters  is  materially  short  of  their  distillation 
capacity,  which  means  that  they  may  not  be  able  to  attain 
the  maximum  use  of  their  distillation  furnaces  unless  they 
can  secure  all  the  calamine  ore  that  they  need,  and  calamine 
ore  is  generally  of  lower  grade  than  blende.  It  is  best  not  to 
undertake  to  draw  fine  points,  but  simply  to  assume  that  the 
smelting  capacity  of  the  United  States  is  largely  in  excess  of 
any  use  of  it  previous  to  the  end  of  1914. 

The  estimate  of  about  500,000  tons’  spelter  capacity 
looked  rather  preposterous  at  that  time,  but  in  the  second 
quarter  of  1915  the  actual  production  was  nearly  at  that 
rate  and  in  the  third  quarter  it  was  exceeded.  About  the 
middle  of  1915  it  was  estimated  that  the  capacity  at  the 
end  of  1915  would  be  about  650,000  tons.  It  was  not  far 
from  that.  The  manner  in  which  spelter  production  in 
1915  was  expanded  is  one  of  the  romances  of  our  industry. 
The  incentive  to  this  was  of  course  the  enormous  profit 
to  be  realized. 

It  must  be  clearly  understood  that  the  high  prices 
of  1915  were  determined  by  an  extraordinary  demand, 
insistent,  and  indifferent  as  to  what  had  to  be  paid ;  and 
to  a  deficiency  of  supply  that  was  due  to  shortage  of 
smelting  capacity,  not  of  ore.  The  high  prices  were  paid 
therefore  for  the  use  of  smelting  capacity.  There  was  at 
all  times  a  plethora  of  ore,  and  the  price  for  the  latter 
rose  therefore  in  far  less  proportion  than  did  that  of 
spelter;  in  other  words,  the  smelting  margin  increased 
and  did  in  fact  attain  such  figures  as  $50  or  $60  per  ton. 
It  being  thus  a  smelters’  market,  miners  found  difficulty 
in  placing  their  ore  at  all.  The  Butte  &  Superior  com¬ 
pany  consequently  made  arrangements  with  the  American 
Zinc,  Lead  and  Smelting  Co.  for  reopening  the  Caney  and 
Bearing  smelteries.  The  United  States  Smelting  Co.,  in  or¬ 
der  to  dispose  of  ore  production  of  its  own,  purchased  the 
old  plants  at  Altoona,  lola  and  La  Harpe.  When  the  pur¬ 
chase  was  made,  it  looked  like  a  very  hazardous  venture. 
Even  more  so  looked  the  enterprise  of  George  E.  Nichol¬ 
son,  when  he  started  the  construction  of  a  big  new  plant  at 
Kusa,  which  could  not  even  begin  production  until  late 
in  the  year.  Much  less  risky  was  the  program  of  the 
tl’nited  States  Steel  Corporation  in  building  at  Donora,  for 
that  company  as  the  largest  consumer  of  spelter  was 
planning  a  permanent  business.  In  this  case,  however,  a 
wonderful  record  in  construction  was  made.  For  the 


building  of  such  a  plant  about  18  months  would  ordinarily 
be  reckoned.  At  Donora,  ground  was  broken  about  the 
end  of  June  and  the  first  spelter  was  made  on  Oct.  20. 
However,  the  plant  could  not  be  regarded  as  completed 
until  about  Mar.  81,  1916,  and  considering  that  tiie  con¬ 
struction  was  carried  on  night  and  day,  with  all  of  the 
great  facilities  of  the  Steel  C/’orporation,  the  actual  time 
of  9  months  is  not  greatly  out  of  tune  with  the  (;omnion 
estimate  of  18  months,  but  this  is  not  to  minimize  the 
really  remarkable  feat  of  the  Donora  engineers. 

As  time  wore  on  and  people  became  used  to  the  idea 
of  phenomenal  prices  for  spelter  and  as  the  market  failed 
to  show  signs  of  collapse,  the  building  of  new  jilants  was 
commenced  on  all  hands.  At  the  present  writing — the 
end  of  March,  1916 — they  are  springing  up  like  weeds 
and  it  is  almost  useless  to  try  to  enumerate  them.  What 
then  of  the  future?  Simply  that  the  shortage  of  smelting 
capacity  is  bringing  about  its  own  correction. 

Reverting  once  more  to  the  statistics  of  spelter  produc¬ 
tion  in  1915,  there  are  thrct;  very  remarkable  features. 
'Pile  first  is  the  enormous  total.  Next  is  the  rapid  gain  in 
production,  quarter  by  quarter.  In  tbe  last  quarter  of 
1914  the  production  was  about  94,500  tons.  The  produc¬ 
tion  of  the  first  quarter  of  1915  advanced  by  about  5,000 
tons;  the  second  (juarter  by  about  20,000  tons,  this  being 
the  quarter  when  the  old  idle  w’orks  were  restored  to  opera¬ 
tion;  the  third  quarter  by  about  12,000  tons;  and  the 
fourth  quarter  by  about  17,000  tons.  The  third  note¬ 
worthy  feature  is  that  the  great  new’  plants,  including 
Kusa  and  Donora,  produced  but  little  spelter  in  1915. 
However,  at  the  very  end  of  the  year  they  w’ere  just  about 
beginning  to  strike  their  gait.  Increasing  outputs  in 
the  first  and  second  quarters  of  1916  therefore  are  to  be 
anticipated  without  taking  into  consideration  any  more 
new  plants. 

In  fact,  at  the  end  of  1915  the  listed  smelters  of  the 
United  States  possessed  a  total  of  about  155,000  retorts, 
and  all  of  them  w’ere  reported  in  use  at  that  time.  Reckon¬ 
ing  a  production  of  4.2  tons  of  spelter  per  annum  per 
retort,  the  rate  of  production  at  that  time  was  (>50,000  tons 
per  annum,  or  162,000  tons  per  quarter.  Besides  that  there 
were  23,234  retorts  reported  in  process  of  building  at  the 
end  of  1915,  this  number  corresponding  to  an  output  of 
about  97,500  tons  of  spelter  per  annum. 

As  if  this  W’ere  not  enough,  there  w’as  the  Trail  pro¬ 
duction  of  electrolytic  spelter  at  the  rate  of  about  12,000 
tons  per  annum,  scheduled  to  begin  in  January,  the 
Anaconda  production  at  the  rate  of  35,000  tons  per 
annum,  expected  to  begin  late  in  the  summer,  and  a  cer¬ 
tain  production  at  Garfield,  Utah.  The  total  produc¬ 
tion  in  prospect  W’as,  therefore,  794,000  tons  per  annum. 
There  w’ere  enough  odds  and  ends  in  sight,  but  not  enu¬ 
merated,  to  justify  talking  about  a  total  of  800,000  tons 
per  annum,  even  at  the  beginning  of  1916.  Since  then 
the  prospect  has  been  materially  enlarged. 

However,  even  that  enormous  total  excites  thought  of  a 
variety  of  topics  that  are  w’orthy  of  delil)erate  reflection. 
I  do  not  venture,  offhand,  to  postulate  respecting  them, 
but  shall  merely  mention  a  few’  of  those  that  occur  to  me. 
Whence  are  coming  the  men  with  sufficient  skill  in  the 
art  to  operate  all  of  these  works?  Heretofore  there  has 
been  a  plethora  of  ore.  Will  the  ore  supply  in  191(5  be 
sufficient,  however,  for  our  smelters  to  get  along  without 
draw’ing  more  freely  on  Australia,  Africa  and  elsewhere? 
Has  the  provision  of  roasting  capacity  kept  pace  with 
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the  distilling,  affecting  the  relative  demand  for  calamine 
and  blende?  Will  the  smelfeing  margin  shrink  before 
the  price  for  spelter  begins  to  go  down  ?  The  zinc 
smelters  are  going  to  have  many  things  to  think  about 
this  year. 

Imports  and  Exports — ^rhe  imports  and  exports  of  ore 
and  spelter  are  given  in  an  accompanying  table,  tlie  fig¬ 
ures  of  which  speak  for  themselves.  It  will  be  observed 
that  the  Government  figures  of  the  exportation  of  bonded 
spelter  are  a  little  ditt'erent  than  those  reported  by  the 


IMPORTS  AND  EXPORTS.  BY  QUARTERS 
1014 


Imports 

Ore,  Ixing  Tons 

Spelter,  Lb. 

Dust,  Lb. 

I 

3,355 

500,253 

1,288,249 

II 

4,727 

512,123 

1,2.56,259 

III 

6,849 

664,012 

535,471 

IV 

13,607 

83,191 

1,524,128 

Year 

28,538 

1,7.59,579 

4,604,107 

Exports 

Ore,  Long  Tons  (c) 

Sp«,'lter,  Lb.  (a) 

Dross,  Lb. 

I 

2,883 

842,465 

572,477 

II 

4,297 

872,511 

0 

III 

1,319 

48,177,681 

1,239,.570 

IV 

1,421 

90,. 59 1,936 

.3,259,020 

Year 

9,920 

1915 

140,484,593 

5,071,067 

Imports 

Ore,  Long  Tons 

Spelter,  Lb. 

Dust,  Lb. 

I 

14,909 

480,949 

502,008 

II 

44,449 

496,601 

316,073 

III 

33,861 

461,9.57 

355,431 

IV 

48,611 

369,4.57 

538,861 

Year 

141,832 

1,808,964 

1,712,.373 

Exports 

Ore,  Long  Tons  (r) 

Spelter,  Lb. 

Dross,  Lb. 

I 

0 

83,361,126  (a) 

847,771 

II 

()05 

.56,829,272  (a) 

3,026,750 

III 

108 

1.3,670,387  (6) 

2,410,736 

IV 

30 

20,448,807  (h) 

.59,527 

Year 

743 

180,309,592 

8,333,513 

(<0  lnrlud(‘8  zinc  in  abeets.  {h)  Does  not  include  zinc  in  sheets,  which  was 
reported  separately  from  July  1,  1915.  The  amount  of  zinc  in  sheets  exported 
during  the  last  six  months  of  1915  was  81,553,116  lb.  (c)  In  addition  to  the 
exports  of  ore  here  reported,  there  were  exported  ore  and  calamine  of  foreiirn 
origin,  the  zinc  content  of  which  amounted  to  279,000  lb.  in  1914  and  1,218,500  fb. 
in  19i5. 

smelters,  also  that  there  is  a  discrepancy  with  respect  to 
the  imjiortation  of  ore.  'Phese  differences,  however,  are 
explained  by  the  differeuce  of  the  period  comprised  within 
the  respective  rejiorts,  the  smelters  reporting  the  spelter 
when  it  leaves  their  works  and  the  Government  report¬ 
ing  it  when  it  is  entered  for  export  in  the  custom  houses. 

High-Grade  Spelter — One  of  the  noteworthy  features 
of  1915  was  the  special  demand  for  intermediate  and  high- 
grade  spelter.  Prices  of  ,‘lOc,  to  40c.  per  lb.  for  those  sorts 
led  several  concerns  to  enter  upon  their  manufacture  be¬ 
sides  the  New  Jersey  Zinc  Co.,  which  previously  had 
possessed  substantially  a  monopoly  of  this  business.  The 
new  concerns  entered  this  market  by  the  smelting  of  se¬ 
lected  ore  and  by  the  redistillation  of  common  spelter. 
It  would  have  been  interesting  to  have  had  statistics  of 
jnodiiction  of  spelter  according  to  class,  so  as  to  have 
some  measure  of  the  magnitude  of  the  market  for  the 
high-grade  and  intermediate  sorts,  but  the  smelters  who 
were  engaged  in  this  manufacture  were  averse  to  such  a 
disclosure. 

Prices — At  the  beginning  of  1915  the  price  for  common 
sjielter  was  about  5.60,  St.  Louis.  As  stocks  became  ex¬ 
hausted,  prices  varied  widely  according  to  delivery.  Con¬ 
sidering  the  contracts  that  covered  the  bulk  of  the  sales, 
the  high  point  was  touched  on  June  4  with  a  quotation  of 
34(d27c.  At  the  end  of  the  year  the  quotation  was  \hy^((i) 
l()%c.  The  highest  monthly  average  was  in  June,  when 
it  was  21.038c.  The  average  for  the  year  was  13.054c. 
The  reports  of  one  or  two  companies  that  have  published 
their  results  for  the  year  indicate  that  the  average  of  all 
sales  fell  somewhat  short  of  the  qiiotational  average. 


According  to  Mr.  Zook  the  average  of  60%  ore  at 
Joplin  was  $54.25  in  January,  $108.30  in  June  (high 
mark)  and  $98  in  December,  the  average  for  the  year  be¬ 
ing  $81.57.  Compared  with  the  price  for  1,000  lb.  of 
spelter  at  St.  Louis,  these  figures  indicate  a  smelting  mar¬ 
gin  of  about  $8  in  January,  $102  in  June,  $54  in  Decern-’ 
her,  and  $49  for  the  year. 

Bonded  Spelter — In  1915  there  was  produced  15,781 
tons  of  spelter  in  bond.  In  1914  the  production  in  this 
way  was  5,630  tons;  in  1913,  it  was  5,904  tons;  in  1912, 
10,879  tons;  in  1911,  9,598  tons;  and  in  1910,  3,398 
tons. 

Zinc  Dust — The  production  of  commercial  zinc  dust 
in  1915  was  1,443  tons,  as  compared  with  1,042  tons  in 
1914,  423  in  1913,  492  in  1912  and  254  in  1911.  In 
1913  only  two  smelters  were  engaged  in  this  manufacture ; 
but  when  the  outbreak  of  the  war  in  1914  cut  off  America’s 
foreign  supjily  and  the  price  rose  from  about  6c.  per  lb. 
to  15^1 16c.,  several  additional  smelters  engaged  in  the 
manufacture  of  it.  The  importation  of  zinc  dust  was 
856  tons  in  1915,  compared  with  2,302  tons  in  1914,  2,200 
in  1913,  2,400  in  1912  and  1,713  in  1911. 

Consumption — Any  atteni])t  to  draw  deductions  as  to 
consumption  are  likely  to  be  misleading.  In  1915  we 
may  not  even  safely  attempt  to  arrive  at  the  deliveries 
for  domestic  consumption.  On  Jan.  1,  1915.  the  smelters 
liad  23,500  tons  of  spelter  at  their  works.  They  produced 
507,142  tons,  and  904  tons  were  imported.  On  Jan.  1, 
1916,  they  had  14,300  tons  at  their  works.  Consequently 
517,246  tons  was  shipped  from  their  works.  This  is  a 
precise  figure  in  so  far  as  the  ore  smelters  are  concerned. 
Pixports  of  spelter  as  reported  from  the  custom  houses  were 
90,155  tons,  which  also  may  be  accepted  as  a  precise 

DELIVERIES  FOR  CONSUMPTION 
(In  Tons  of  2,000  Lb.) 

1911  1912  1913  1914  1915 


Stock,  Jan.  1 .  2.3,000  9,323  4,264  40,115  23,,500 

Production .  309,336  .36.3,638  378,762  ,388,312  507,142 

Imports .  1,637  11,115  6,100  880  904 


Totals .  333,973  384,076  389,126  429,307  531,546 

Exports,  domestic .  6,872  6,634  7,782  64,802  77,020 

Exports,  foreign .  11,270  8,700  6,.526  5,440  13,135 

Stock,  Dec.  31 .  9.323  4,264  40,115  23,.500  14,300 

Deliveries .  :106,.t08  .36.5,478  334,703  .335,565  427,091 


figure.  'Pile  difference  between  517,246  and  90,155  is 
427,091,  which  would  be  commonly  considered  as  the  de¬ 
livery  for  domestic  consumption,  but  in  1915  this  was 
probably  not  so.  It  is  well  known  that  at  the  end  of  1915 
there  were  large  stocks  of  spelter  at  seaports,  delayed  in 
shipment  on  account  of  the  freight  congestion.  We  should 
need  comparative  information  as  to  such  stocks  and  also 
lespecting  quantity  of  spelter  on  railway  cars  lietween 
smelteries  and  docks  at  beginning  and  end  of  the  year  be¬ 
fore  we  might  safely  undertake  to  draw  any  deductions. 
Let  also  there  be  a  consideration  of  sheet-zinc  exports, 
which  the  Government  did  not  report  separately  until 
the  second  half  of  1915,  when  40,776  tons  went  out.  Of 
course  sheet  zinc  is  properly  reckoned  as  a  domestic  manu¬ 
facture. 

The  Sale  of  the  Old  Watta  Steel  Plant  at  Middlesboro,  Ky., 
by  the  Virginia  Iron,  Coal  and  Coke  Co.,  to  the  Boston  Iron 
Works,  Baltimore,  says  the  “Iron  Age,”  closes  a  chapter  in 
eastern  Kentucky  Industrial  development  by  English  capital 
which  had  a  brilliant  beginning.  Constructed  at  a  cost  said 
to  have  been  over  a  million  dollars.  It  was  operated  but  a  few 
days  when  the  Baring  failure  in  England  checked  all  Middles¬ 
boro  enterprises.  The  plant  will  be  dismantled  and  the 
material  shipped  to  Baltimore. 
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Pulp  aud  Metallics  Assays 


Referring  to  the  recent  correspondence  in  the  Journal 
c-oncerning  “Concentration  Formulas,”  there  is  a  formula 
for  quick  calculation  of  assay  results  in  problems  involv¬ 
ing  metallics  that  does  not  seem  to  be  well-known. 

If  r  be  the  ratio  of  pulp  to  metallics  and  A  and  a  be 
the  assays  of  the  two,  then 


Final  assay  =  a  -f 


A  —  a 
A -\-r 


Expressed  in  words,  divide  the  weight  of  pulp  by  the 
weight  of  metallics  and  add  1  to  the  quotient.  Divide 
the  difference  in  the  assays  by  this  number  and  add  to 
the  assay  of  the  pulp.  Donald  M.  Liddell. 

New  York,  Feb.  29,  1916. 

9! 


Prospectisi^  Forest  R.eserve 

With  an  optimistic  feeling  in  the  mining  industry, 
with  the  prices  of  all  the  metals  at  a  high  stage  and  a  bet¬ 
ter  appreciation  of  the  industry  by  the  investing  public, 
it  is  reasonable  to  expect  that  during  the  coming  season 
there  will  be  a  marked  revival  in  prospecting.  In  some 
quarters  at  least,  there  is  misapprehension  of  the  rules 
regarding  prospecting  on  forest  reserves,  and  it  may  be 
said  almost  generally  that  the  attitude  of  the  Forest 
Service  is  not  well  understood  by  the  majority  of  people 
interested. 

Broadly  speaking,  the  same  condition  holds  for  pros¬ 
pecting  on  the  forest  reserves  as  on  any  public  land, 
but  rules  are  laid  down  by  the  Forest  Service  for  the 
preservation  of  timber  and  as  regards  fires,  and  these  must 
be  observed  as  well  by  the  prospector  as  by  any  casual 
visitor.  This  is  the  only  limitation  that  is  imposed, 
and  the  Committee  on  Forestry  Relations  of  the  American 
Mining  Congress  is  endeavoring  to  render  a  service  in 
making  the  situation  plain  to  the  prospector  and  in  case 
of  any  difficulties  M'ith  the  local  forest  officials,  to  do 
everything  it  can  in  adjusting  them. 

The  prime  object  of  this  work  is,  of  course,  to  foster 
the  mining  industry  by  supplying  to  prospectors  infor¬ 
mation  regarding  the  rules  of  the  Forest  Service  and  to 
make  this  as  definite  and  conclusive  as  possible;  to  try 
and  adjust  differences  that  have  already  arisen  by  taking 
up  the  case  with  the  headquarters  in  Denver  and  if  neces¬ 
sary  with  the  Chief  Forester  in  Washington. 

This  committee  will  not  do  any  legal  work,  but  will  use 
every  endeavor  to  carry  out  the  work  outlined  upon  re¬ 
ceipt  of  a  statement  of  the  facts  of  the  case,  which,  it 
ahould  always  be  remembered,  will  have  to  meet  a  similar 
statement  made  by  the  local  forest  official. 

It  would  appear  to  the  committee  that  its  best  results 
can  be  reached  by  providing  information  in  advance  of 
any  work,  so  that  parties  going  on  a  reserve  may  be  fully 
informed  of  what  they  may  or  may  not  do.  It  would 
therefore  urge  intending  prospectors  to  take  up  the  ques¬ 
tion  as  early  as  possible  and  inform  themselves  fully. 


so  that  there  may  be  no  difficulties  or  misunderstandings 
regarding  their  rights.  It  is  to  be  borne  in  mind  that 
the  Forest  Service  has  head(iuarters  in  Denver,  making 
it  convenient  to  get  definite  and  conclusive  information, 
since  the  committee  headquarters  is  likewise  there.  It 
is  hoped  that  this  information  will  be  passed  along,  as  it 
is  obviously  impossible  to  reach  the  individual. 

Fokesthy  Relations  Committee, 
American  Mining  Congress, 
Carney  Hartley,  Chairman. 

316  Colorado  Building,  Denver,  Colo.,  Mar.  18,  1916. 

Prollst  lir&  E^esi(^  aimd 


In  the  Journal  of  Mar.  4  appears  an  editorial  headed 
“Profit  Sharing  in  Lead  and  Copper  Mining,”  in  which 
comment  is  made  on  the  fact  that  lead  producers  had  imi¬ 
tated  copper  producers  by  raising  wages  with  the  increase 
in  the  price  received  for  output,  stating  that  this  is  a  sat¬ 
isfactory  way  of  dividing  profit  and  explaining  that  the 
Anaconda  company  was  the  first  to  introduce  this  practice, 
but  that  the  Lake  Superior  region  is  the  one  exception  to 
its  general  use. 

While  you  might  have  intended  to  say  that  the  so-called 
“sliding  scale”  was  first  introduced  in  the  Anaconda,  the 
editorial  reference  to  the  Lake  Superior  district  was  unjust 
and  unfair  both  in  its  statement  and  the  inferences  that 
might  be  drawn  from  it.  The  fact  of  the  matter  is  that 
for  years  the  Calumet  &  Hecla  always  has  raised  wages 
when  the  metal  prices  advanced,  and  practically  every 
ether  mine  in  this  district  has  done  the  same  thing.  And 
the  wages  have  been  lowered  when  copper  got  down  to  a 
point  where  it  became  necessary.  This  practice  was,  in 
fact,  in  operation  at  the  Calumet  &  Hecla  before  the  Ana¬ 
conda  was  a  mine.  At  the  present  time  every  copper  mine 
in  the  Lake  Superior  district  is  paying  an  advance  in 
wages  to  all  employees,  either  in  the  form  of  bonuses 
or  in  straight  raises.  In  no  case  is  this  under  10  per 
cent,  of  normal,  and  in  most  cases  it  is  between  20  and 
25  per  cent,  of  normal.  Along  this  same  line  it  might  be 
interesting  to  note  that  the  Calumet  &  Hecla  and  eacb 
of  its  subsidiaries,  upon  the  recovery  of  copper-metal 
prices  following  the  break  caused  by  the  beginning  of  the 
European  War,  paid  back  to  each  and  every  man  everv 
cent  he  lost  during  the  slump,  in  the  reduction  in  wages 
that  was  then  necessary.  Homer  A.  Guck. 

Houghton,  Mich.,  Mar.  7,  1916. 

[We  have  pleasure  in  publishing  the  foregoing  com¬ 
munication,  although  it  is  hypercritical.  Our  editorial 
was  neither  unfair  nor  unjust  to  Lake  Superior,  but 
simply  commented  approvingly  upon  a  certain  system  of 
adjusting  wages  that  has  been  introduced  in  all  of  the 
principal  copper  regions  except  Lake  Superior,  which  is 
the  fact.  This  was  not  saying  that  the  Michigan  copper 
companies  had  not  advanced  wages,  which  everybody 
knows  they  have  done  in  an  extraordinarily  generous  way. 
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It  was  not  even  saying  that  the  Michigan  companies  ought 
to  adopt  the  Anaconda  system,  for  there  may  be  some  rea¬ 
sons  why  it  is  impracticable  in  their  case.  It  was  simply 
making  a  saving  exception,  in  default  of  which  some 
correspondent  would  have  asked  us,  “How  about  Lake 
Superior  Editor.] 

m. 

Coimceimtre^tloim  Formtalas 


Having  followed  with  interest  the  discussion  on  the 
subject  of  formulas,  it  appears  that  there  are  some  who 
are  not  ac'quainted  with  Gahl’s  formula.  It  was  given  to 
me  at  the  University  of  Toronto  about  four  years  ago  as 
Hoover^s,  but  Dr.  R.  Gahl  demonstrated  that  he  developed 
it  and  published  it  about  a  decade  ago.  The  formula 
and  its  derivatives  are  clear,  full,  simple,  and  appear  to 
me  to  be  the  easiest  to  apply.  They  can  be  used  to  test 
operations  for  recoveries  made  by  all  concentrating  appar¬ 
atus,  and  also  can  be  applied  to  smelting  operations.  The 
formula  is  here  fully  developed  by  steps. 


ij-  X  100 


Assay 

Feed .  f 

Concentrates .  c 

Tailings . t 

IjOss  in  percentage  = 

Now  1  =  m  +  n 
m  =  1  —  n 
and  fl  =  cm  -|-  tn 

fl  =  c  ( 1  —  n)  +  tn,  substituting  value  of  m 
=  cl  —  cn  +  tu 
cn —  tn  =  cl —  fl 
n(c— t)  =  1  (o— 0 

Hence  r  =  '  t 

1  c  —  t 


Weight 

1 


Now  loss  in  percentage 
Recovery 


5  X  100  =  ^  X  100 

fl  1  (c  —  t) 

’  100  —  loss 


=  100—100 


t  (c—  0 


-  100 

=  100 

=  100 

=  100 

Efficiency  or 

1 

Recovery  in 

►  =  100 

Perce  ntage 

f  (c  —  t) 

/f  (c  —  t)  —  t(c  —  0\ 
V  f  (c  —  t)  / 

(fc  —  ft  —  tc  +  tf\ 

f  (c - t)  / 

(fc  —  tc) 
f  (c  —  t) 
c  (f  —  t) 

f  (C  —  t) 


Now  1  =  m  +  n 
n  =  1 —  m 
and  fl  =  cm  +  tn 

=  cm  4-  t  (1  —  m) 

=  cm  -j-  tl  —  tm 
fl  —  tl  =  cm  —  tm 
(f —  t)  =  m  (c —  t) 

J.  a  c  —  t 

m  f  —  t 

Capacity  =  1  =  m  +  n 

m  (c  —  t) 
f  —  t 

Weight  of  concentrates  =  m  =  1 —  n 
From  (3)  m  = 

c  —  t 

Weight  of  tailings  =  n  =  1 —  m 
l(c  — 0 
c  —  t 

Ratio  of  concentration 


Hence,  from  (3) ,  1 


Hence,  from  (2),  n 


From  (3)  we  have  — - 
m 

Now  fl  =  cm  +  tn 
Assay  of  feed  =  f  = 

Assay  of  concentrates 
Assay  of  tailings  =  t 


■c  —  t 
“  f  —  t 

cm  +  tn 
1 


ratio  of  concentration 


fl  —  tn 

«  c  =  - 

m 

fl  —  cm 


Values 

fl 

cm 

tn 


(1) 


(2) 


(A) 


<a) 

(4) 

(5) 

(6) 

(B) 

(7) 

(8) 
(9) 


Heads  =  3.25%  <Du. 

E  =  f  100  . 

f  (c  —  t)  ’ 

^  12  25  X  3 
3.25  X  12 
=  94.23% 


;  100 


CASE  ASSUMED 
Concentrates  =  12.25%  Cu. 

12.25  (3  25  — 0.25) 

3.25  (12.25  —  0.25)  * 


Tailings 


0.25%  Cu. 


Assume  70  tons  concentrates,  280  tons  feed. 

_  ,  m  (c  —  t) 

Capacity  =  1  =  — ^  ^ — 

70  (12.25  —  0.25) 

3.25  —  0  25 
70  X  12 
3 

=  280  tons 

Weight  of  concentrates  =  m  =  1  ^ 

c  —  t 

^  280  (3. 25  —  0.25) 

12.25  —  0.25 
^  280  X  3 
12 

=  70  tons 

Weight  of  tailings  =  n  =  - - 

0  —  t 

^  280(12  25  —  3.25) 

12.25  —  0.25 
^  280  X  9 
12 

=  210  tons,  also  =  n  =  1  —  m 

=  280  —  70 
=  210 

RATIO  OF  CONCENTRATION 


Wt.  of  feed  +  W  t.  of  concentrates 

t.'  1  1 

From  (.1)  -  =  — ^ 

n  1.  •  280  ,  - 

By  weight  =  —  =  =4.0 

m 


70 


By  assay 


c  —  t  12.25  —  0.25 


f  —  t 


3.25  —  0.26 


From  (7),  f  = 

^  12.23  X  70  -I-  0. 25  X  210 
280 

_  857.5  -f  52.5 
280 


_  ^ 

280 

=  3 . 25 %  Cu.  assay  of  feed 

From  (8) ,  c  =  ^ 

m 

3.25  X  280  —  0.25  X  210 
70 

910  —  52.5 
“  70 

_  857.5 
70 


=  12.25%  Cu.  assay  of  concentrates 

.  fl  —  cm 
From  (9),  t  - - 


_  3.25  X  280  —  12.25  X  70 
210 

=  52.5 
210 

=  0.25%  Cu.  assay  of  tailings 


William  R.  O’Flynn. 


Coniston,  Out.,  Jan.  27,  1916. 


Maim^airaese®  vs.  Cliiirome°Steel 

Slbelis 

In  Douglas  Lay’s  interesting  article  on  operations  in 
the  Slocan  district,  in  the  Journal  of  Mar.  11,  he  states 
that  the  “feed-roll  shells  are  manganese  steel;  middling- 
roll  shells  are  chrome.” 

It  seems  evident  that  the  size  of  the  feed  governed 
the  choice  of  the  material  of  which  these  roll  shells  were 
made,  but  it  would  be  extremely  interesting  and  en¬ 
lightening  if  Mr.  Lay  would  kindly  give  some  data  which 
determined  the  choice  of  these  two  materials. 

In  the  use  of  balls  for  grinding  in  tube  mills  man¬ 
ganese  does  not  give  the  duty  that  chrome  steel  does  and 
very  few  of  the  former  are  used  in  comparison  to  the  lat¬ 
ter.  I  would  like  to  know  somebody’s  experience  with 
crusher  plates  also.  M.  R.  Percy. 

New  York,  Mar.  13,  1916. 
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Our  FiftietH  Ainitiiversary 


Tlie  first  issue  of  the  Engineering  and  Mining  Journal 
was  dated  ^lar.  31,  1866.  With  this  number  we  record 
therefore  our  fiftieth  anniversary.  Ten  years  ago,  upon 
the  occasion  of  our  fortieth,  we  published  a  special  edition 
recording  the  history  of  the  paper.  Since  then  there 
have  been  few  changes  except  those  of  growth  and  increas¬ 
ing  usefulness,  which  have  been  going  on  steadily.  The 
Journal  is  a  bigger  paper  than  it  was  ten  years  ago,  is 
more  modern  in  its  dress  and  is  better  in  every  way,  but 
the  spirit  and  tradition  are  the  same.  There  are  few 
papers  in  existence  that  have  preserved  a  character  so 
unaltered  during  so  long  a  time.  This  follows  no  doubt 
from  the  continuity  of  the  editorial  direction.  Richard 
P.  Roth  well,  the  founder,  was  editor  for  35  years,  and  the 
present  incumbent,  who  worked  with  Rothwell,  has  occu¬ 
pied  the  chair  for  nearly  11  years,  while  one  of  our  asso¬ 
ciate  editors  has  been  with  us  for  the  last  23  years. 

In  its  early  years  the  Journal  was  catholic,  studying  and 
reporting  upon  all  kinds  of  mining.  Gradually,  however, 
its  attention  became  directed  more  and  more  to  the  min¬ 
ing  of  minerals  other  than  coal,  and  especially  to  metal 
mining.  The  time  came  when  the  interest  of  the  metal 
miners  had  become  so  big  that  they  could  not  be  served 
adequately  in  one  paper  and  let  the  coal  miners  also  have 
proper  attention.  Therefore  the  Journal,  which  in 
former  years  had  taken  unto  itself  a  paper  known  as  Coal, 
decided  about  four  years  ago  to  divide  the  field  and  split¬ 
ting  its  editorial  staff  turned  over  attention  to  coal  mining 
to  a  newly  created  sister  publication — Coal  Age.  In  1914 
we  removed  from  505  Pearl  St.  to  the  new  building  of  the 
Hill  Publishing  Co.  at  10th  Ave.  and  36th  St.  Two 
months  ago  the  distinguished  president  of  the  Hill  Pub¬ 
lishing  Co. — John  A.  Hill — died.  He  was  succeeded  by 
Arthur  J.  Baldwin.  So  much  for  the  important  events 
of  the  last  ten  years. 

The  fifty  years  of  the  existence  of  the  Journal  has 
coincided  exactly  with  the  marvelous  development  of  the 
American  mining  industry.  Previous  to  1866  there  was 
scarcely  anything  of  great  importance  except  the  copper 
mines  of  Lake  Superior,  the  lead  mines  of  Wisconsin  and 
Missouri,  the  Comstock  Lode  and  the  gold  mines  of  Cali¬ 
fornia.  Elsewhere  in  the  Rocky  Mountain  country  but 
little  had  been  done  except  scrakhing  around.  The  men 
trained  at  Freiberg,  wdio  subsequently  played  so  great  a 
part  in  the  development  of  American  mining  and  metal¬ 
lurgy,  w'^ere  just  beginning  to  come  hither.  In  1869, 
however,  the  Pacific  raihvay  was  completed,  and  from 
that  time  the  mining  industry'  advanced  w’ith  leaps  and 
bounds.  The  period  from  1869  to  181’9  was  remark¬ 
ably  prolific  of  discoveries.  During  that  ten  years 
happened  such  great  developments  as  those  at  Eureka, 
the  Joplin  district,  and  licadville.  In  our  issue  of 
Jan.  8,  1916,  reviewing  mining  and  metallurgy'  in 
1915,  we  recorded  what  the  American  mining  industry 
had  then  become.  In  telling  that  story  we  let  it  be  our 
ow'ii  anniversary  number. 


Copper  Divideimds 

The  ‘i)ig  coppers" — Anaconda  and  Utah — have  now 
taken  their  dividend  actions  for  the  first  quarter  of  1916. 
Both  maintained  their  $6  annual  rate,  but  Utah  paid  $1 
extra.  We  w'ore  rather  surprised  by  the  latter.  That 
Anaconda  should  have  declared  only  the  regular  quarterly 
dividend  at  the  $6  annual  rate  was  simply  what  should 
have  been  expected. 

Amalgamated — Anaconda^s  pi'edecessor — was  supposed 
to  he  on  a  $6  basis.  In  1906-07  it  accumulated  a  great 
surplus,  which  would  have  permitted  the  payment  of 
much  larger  dividends  if  it  had  been  desired  to  do  so. 
The  policy  of  the  management,  however,  w’as  to  conserve 
this  as  a  sort  of  flywheel  for  the  maintenance  of  the  reg¬ 
ular  dividend.  In  subsequent  years,  when  Anaconda  was 
paying  out  more  than  it  earned,  it  was  roundly  scored  for 
so  doing  by  critics  w’ho  forgot  that  its  surplus  had  been 
held  for  precisely  that  purpose. 

In  1915-16  Anaconda  has  replenished  its  depleted  sur¬ 
plus,  indeed  has  probably  accumulated  a  larger  one  than 
it  ever  had.  The  inanageinent  of  the  company  being  the 
same,  it  is  a  reasonable  presumption  that  it  will  adhere 
to  the  same  ])olicy  as  to  the  dividends,  and  will  aim  to  put 
itself  in  a  position  to  maintain  its  regular  rate  for  the 
next  10  or  15  years  at  least,  making  no  increases  unless 
the  earnings  justify  them  beyond  peradventure. 

The  last  suggestion  is  not  by  any  means  an  impossible 
or  remote  contingency.  Nothing  is  truer  than  the  adage 
that  money  breeds  money,  and  the  policy  of  the  Ana¬ 
conda  company  having  been  in  the  directions  of  expansion 
and  diversification,  its  great  surplus  will  naturally  be 
employed  for  such  purposes.  This  develops  into  an  indus¬ 
trial  insurance  on  the  tontine  plan,  the  benefits  accruing 
of  course  to  the  stockholders. 

Utah  is  in  a  different  position.  It  is  now'  a  w'ell-seasoned 
concern,  but  as  compared  with  Anaconda,  it  is  still 
young.  It  differs  from  Anaconda  also  by  being  a  com¬ 
pany  of  concentrated  interests,  its  possessions — barring  a 
lialf  of  Nevada  Consolidated — being  confined  to  its  mine 
in  Bingham  Canon,  Utah.  That,  to  l)e  sure,  is  one  of 
tlie  great  mines  of  the  world,  capable  of  maintaining  the 
])resent  rate  of  production  for  50  years  or  so,  and  being 
an  open  mine,  is  free  from  some  of  the  dangers  that  exist 
in  an  underground  mine.  The  finances  of  the  Utah  com¬ 
pany  have  been  managed  with  a  conservatism  that  has 
sometimes  been  vexatious  to  stockholders,  w’ho  thought 
that  the  dividend  rate  ought  to  have  been  increased  more 
rapidly  than  it  w'as.  In  the  dark  days  following  the  out¬ 
break  of  the  W'ar,  how'ever,  Utah  w'as  one  of  the  few  com¬ 
panies  that  did  not  have  to  reduce  its  dividend,  and  during 
1915  its  rate  w'as  gradually  increased  to  $6.  The  common 
opinion  was  that  it  w’ould  be  maintained  at  that  figure 
with  the  prospect  that  the  company’s  huge  surplus  would 
be  preserved  in  order  to  insure  it  against  w'hat  might 
happen  in  evil  times.  No  doubt  the  recent  bonus  of  $1 
was  declared  by  the  directors  with  the  idea  that  the  (*om- 
])any  could  easily  afford  it. 
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What  is  true  of  the  “big  coppers”  is  to  a  more  or  less 
extent  true  of  the  other  first-class  companies.  Few  per¬ 
sons  yet  appreciate  fully  what  has  happened  to  the  copper 
producers  and  the  strength  of  their  new  position.  In  fact 
they  have  accumulated  cash  reserves  that  pra<;tically  ren¬ 
der  the  maintenance  of  their  dividends — speaking  espe¬ 
cially  of  Anaconda  and  Utah — independent  of  the  price 
for  copper  for  a  long  time  ahead.  In  other  words,  the 
price  for  copper  might  fall  tomorrow  to  15c.  per  lb.  or 
less,  and  stay  there  for  years,  without  the  dividends  of 
these  companies  being  jeo})ardized  in  the  slightest  degree. 

The  Armor-Plate  Nonsense 

The  Senate  has  just  passed  a  bill  to  spend  $11,000,000 
to  build  an  armor-plate  plant.  The  Bethlehem  Steel  Co. 
has  been  opposing  this  for  the  reason  that  if  the  Govern¬ 
ment  does  such  a  thing,  its  own  investment  of  $7,000,000 
in  such  a  plant  will  be  rendered  useless. 

The  Bethlehem  Steel  Co.  asserts  that  the  three  existing 
private  armor  plants,  which  are  admittedly  efficient,  have 
a  capacity  of  32,000  tons  a  year.  The  estimated  needs 
of  the  Navy  for  the  next  five  years  are  only  24,000  tons 
a  year.  The  company  has  offered  to  supply  armor-plate 
for  the  contemplated  five-year  naval  program  at  a  price  of 
$395  for  side  armor,  as  compared  with  $425  now  obtain¬ 
ing.  It  says,  moreover,  that  if  the  reduced  price  be 
unsatisfactory'  it  will  let  the  Federal  Trade  Commission 
inventory  its  plant,  determine  the  cost  to  manufacture, 
and  with  that  data  in  hand,  will  meet  the  Secretary  of 
Navy  and  guarantee  to  manufacture  armor  at  a  price  as 
low  as  the  lowest  at  which  the  Government  could  possibly 
make  it,  taking  into  account  all  proper  charges. 

This  offer,  which  strikes  us  as  the  acme  of  fairness,  is 
made  by  the  company  to  conserve,  if  possible,  its  invest¬ 
ment  of  over  $7,000,000,  which  investment  was  made 
at  the  request  of  the  Government.  It  looks  to  us  as  though 
Congress  were  deliberately  (*ontemplating  spending  $11,- 
000,000  of  the  peo})le’s  money  for  an  unnecessary  purpose. 
If  so,  the  action  will  be  a  scandal  that  will  cry  to  Heaven. 
When  the  hill  was  pending  in  the  Senate  an  amendment 
requiring  a  determination  and  publication  of  the  cost  of 
making  armor  in  the  projected  Government  plant  was 
rejected.  Of  course  it  would  never  do  to  spend  $11,000,- 
000  of  the  public’s  money  for  the  duplication  of  private 
plants  and  then  let  it  bec'ome  known  that  the  result  might 
he  a  greater  cost  in  the  public  plant  than  in  the  private, 
which  probably  would  be  the  (*ase.  Uncle  Sam  rarely 
gets  low  costs  except  by  cheating  somebody,  as  his  Post 
Office  Department  cheats  the  railways,  but  even  so,  the 
Post  Office  Department — the  greatest  monopoly  in  the 
United  States — is  one  of  the  most  grossly  mismanaged 
business  operations  that  anybody  can  think  of. 

TKe  Sitt&aiios^  isii  Memco 

The  President,  in  a  public  statement  on  Mar.  27, 
deprecated  in  emphatic  language  the  alarming  news  that 
is  being  sent  to  the  press  from  the  border  and  charged 
that  it  was  being  inspired  by  interests  that  sought  to 
embroil  the  United  States  with  Mexico  for  their  own 
special  purposes.  If  the  President  had  reliable  informa¬ 
tion  of  that  sort,  he  ought  to  have  stated  it  and  been  done 
with  it.  However,  it  is  undeniable  that  preposterous  and 
inflammatory  news  has  been  communicated  from  the 


border  and  spread  across  the  front  pages  of  the  news¬ 
papers,  to  the  disgust  of  thoughtful  citizens  and  to  the 
excitement  of  the  thoughtless.  It  was  really  a  relief  when 
last  week  a  case  of  murder  by  poisoning  gave  the  headline 
writers  of  the  New  York  dailies  a  new  feature  with  which  t 
to  engage  the  interest  of  their  readers  and  relegated  the 
news  from  both  Europe  and  Mexico  to  the  inside  pages. 

Carranza’s  troops  have  not  revolted,  Carranza  has  not 
had  10,000  cavalry  threatening  the  American  border,  Car¬ 
ranza  probably  has  not  10,000  cavalry  all  told.  The 
chase  of  Villa  is  more  like  the  chase  of  Geronimo  than 
anything  else. 

A  scrap  of  news  that  appeared  in  one  of  the  New  York 
dailies  recently,  without  any  headline  to  attract  special 
attention,  is  probably  a  truer  reflection  of  the  Mexican 
attitude  than  anything  that  has  been  telegraphed  from 
El  Paso.  This  communication  told  of  the  gratifying 
surprise  with  which  the  Mexicans  learned  that  the  Amer¬ 
ican  troops  were  not  going  to  rob  their  ranches,  but  were 
anxious  to  buy  what  they  needed  and  pay  real  money. 
Thus  to  those  poor  people  the  passage  of  General  Persh¬ 
ing’s  troops  was  like  a  breath  of  fresh  air  let  into  a  black 
hole. 

The  situation  in  Mexico  is  without  any  doubt  very 
delicate.  The  act  of  some  hothead  may  bring  American 
and  Mexican  troops  into  conflict,  and  from  that  may 
result  real  intervention.  There  are  many  persons  who 
want  to  have  that  and  call  it  the  “big  thing.”  The  Wash¬ 
ington  Administration  is  certainly  not  contemplating 
anything  of  that  sort,  but  even  if  it  be  forced  into  it,  we 
doubt  if  things  would  be  so  serious  as  some  forecast.  The 
better  element  of  Mexico  certainly  would  welcome  it, 
although  not  openly.  Their  attitude  is,  we  think,  accu¬ 
rately  represented  by  a  correspondent  of  the  Journal  who, 
in  a  recent  letter,  wrote  as  follows:  “The  situation  is 
really  serious  down  here,  for  most  of  the  natives  wish  to 
.see  the  ‘big  thing’  come  off,  but  they  hesitate  to 
express  themselves.  They  tr}'  to  imagine  that  their 
‘patriotism’  would  not  permit  their  entertaining  any  such 
sentiment,  so  they  just  hope  that  cinmnistances  will  force 
the  situation  and  bring  about  what  they  desire,  yet  leav¬ 
ing  everyone  with  the  moral  self-assurance  that  he  did 
not  willfully  do  anything  to  bring  about  such  a  result.” 

m 

Tlhie  TeimdeKacy  of  SiEves*  PipSces 

Since  the  spurt  at  the  beginning  of  the  year  which  car¬ 
ried  silver  up  about  three  cents,  the  price  has  remained 
almost  uniform,  the  New  York  quotation  varying  by  very 
small  fractions  and  holding  between  56  and  57c.  per  oz., 
thus  keeping  the  January  rise.  During  the  last  week, 
however,  there  was  a  sudden  advance,  which  amounted  in 
all  to  3-'l4c.,  putting  the  metal  al)ove  fiOc.  per  oz.  for  the 
first  time  since  the  outbreak  of  the  war.  Whether  this 
gain  in  price  will  be  held,  like  that  of  last  January,  seems 
rather  uncertain,  but  the  present  indications  are  for  a 
continuing  demand. 

The  chief  cause  of  this  movement  is  found  in  large 
purchases  for  coinage  by  European  mints.  Practically 
a  total  withdrawal  of  gold  from  current  circulation  has 
caused  an  unusual  demand  for  silver  coins,  and  this  has 
been  increased  by  the  use  of  such  coins  in  large  amounts 
in  the  payment  of  soldiers  and  other  government  employ¬ 
ees.  The  quantity  of  silver  in  circulation  is  probably 
larger  than  ever  before,  but  it  still  seems  to  l)e  insufficient. 
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and  more  is  called  for.  It  is  a  notable  development  of 
an  abnormal  financial  situation. 

The  advance  has  been  helped  by  an  increased  demand 
for  shipment  to  China,  which  was  hardly  expected.  India 
has  been  a  slow  buyer  this  year,  its  purchase  falling  rather 
below  the  usual  average,  while  for  half  a  year  or  more 
China  has  bought  little,  even  selling  silver  at  times.  An  im¬ 
provement  in  trade  conditions,  however,  has  called  for 
silver  in  settlement  of  balances.  This  is  not  expected  to 
last,  but  it  counts  for  the  time  being.  The  offers  of 
silver  in  London  are  not  excessive,  American  and  Can¬ 
adian  producers  holding  back  now  as  they  have  been  doing 
for  a  year  or  more.  If  they  increase  their  shipments,  it 
will  probably  mean  a  quick  reaction  in  prices. 

From  causes  that  will  readily  be  understood,  it  has 
been  difficult  to  estimate  the  silver  production  in  1915. 
From  the  most  reliable  authorities,  especially  the  United 
States  ^Mint,  it  seems  probable  that  the  total  for  last 
year  was  about  196,000,000  oz.,  which  is  about  10%  less 
than  in  1914.  In  some  of  the  producing  countries  there 
was  a  gain,  but  the  main  point  of  uncertainty  is  in  the 
output  of  Mexico.  The  decrease  in  production,  however, 
was  not  enough  to  affect  the  prices  materially,  and  it 
depends  entirely  on  the  demand  whether  the  higher  level 
will  continue  to  rule. 

Americas^  LooK 

to  So^tlh 

An  extremely  interesting  announcement  was  made  last 
week  to  the  effect  that  a  syndicate  headed  by  Adolph 
Lewisohn,  in  which  William  B.  Thompson  and  other  im¬ 
portant  mining  capitalists  are  interested,  is  considering  a 
mining  venture  in  the  Witwatersrand  district  of  South 
Africa.  W.  W.  Mein,  with  a  staff  of  assistants,  is  already 
on  the  way  to  South  Africa  to  investigate.  The  under¬ 
taking  is  one  that  is  projected  by  Isaac  Lewis,  of  the  firm 
of  Lewis  &  Marks,  of  London,  and  comprises  the  develop¬ 
ment  of  a  ‘‘deep  level”  in  the  East  Band  district. 

The  particularly  interesting  features  of  this  are  that 
South  Africa  is  obliged  now  to  look  to  America  for  capi¬ 
tal  and  that  American  capitalists  are  willing  to  consider 
a  venture  in  that  country.  Great  Britain  now  is  in  such 
need  for  conserving  her  capital  that  ventures  by  her  capi¬ 
talists  are  restricted  or  prohibited.  Consequently  promo¬ 
ters  needing  money  are  obliged  to  go  elsewhere,  and 
America  is  about  the  only  place  where  they  can  obtain 
assistance.  It  goes  without  saying  that  the  terms  offered 
to  American  capitalists  are  highly  attractive. 

To  those  of  our  citizens  who  are  opposed  to  military 
preparation  the  sight  of  the  entire  mobile  forces  of  the 
United  States  Army  engaged  in  chasing  a  single  bandit 
ought  to  be  instructive. 

A  noticeable  feature  about  the  extensions  of  plant 
planned  by  the  Steel  Corporation  and  some  other  impor¬ 
tant  steel  concerns  is  that  they  are  apparently  based,  not  on 
the  war  export  demand,  which  in  its  nature  must  be  more 
or  less  temporary,  but  on  the  assumption  of  an  increase  in 
the  domestic  trade  which  will  be  permanent  in  its  nature. 
This  is  the  result  of  past  experience  and  of  a  knowledge 
of  the  growth  of  the  country,  which  is  certain  to  overtake 
the  provision  made  to  supply  its  needs — sometimes  indeed 
to  pass  it  for  a  time,  as  it  has  recently. 
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I  BY  THE  WAY 

I 

Not  so  long  ago  a  shift  boss  in  Butte  was  heard  to 
lament,  while  sampling  the  face  of  a  drift  with  his 
candlestick,  that  Bill,  the  other  shift  boss,  never  could 
get  a  good  sample. 

The  Steel  Corporation’s  railroad,  the  Bessemer  &  Lake 
Erie,  is  planning  to  send  out  an  ore  train  from  Conneaut 
to  Pittsburgh  every  40  minutes,  when  the  shipping  season 
opens,  according  to  press  dispatches.  It  is  estimated  that 
with  the  new  facilities  for  handling  ore  at  Conneaut, 
56,000,000  tons  of  Mesabi  ore  can  be  handled  this  season 
by  the  Bessemer  &  Lake  Erie. 

According  to  the  Montgomery  Advertiser,  a  moun¬ 
taineer  preacher  once  said  to  his  flock :  “Brethren,  I  have 
decided  t’  divide  my  serriion  in  three  parts.  Th’  fust 
part  I’ll  understand,  an’  you  won’t. .  Th’  second  part 
you’ll  understand,  an’  I  won’t.  Th’  third  part  nobody’ll 
understand.”  Beminds  us  of  the  type  of  mining  report 
by  the  man  who  signs  himself  “Mining  Expert” ;  with  the 
odds  two  to  one  on  the  preacher. 

The  mining  companies  in  the  vicinity  of  Kalgoorlie, 
"Vrestern  Australia,  have  agreed  to  give  the  use  of  any  of 
their  machine  tools  suitable  for  the  manufacture  of  shell 
cases,  together  with  power  and  light,  free  during  the  after¬ 
noon  and  night  shifts,  and  have  further  agreed  to  purchase 
five  tons  of  shell  steel  to  enable  those  willing  to  turn  shell 
cases  to  experiment  on  the  process,  according  to  a  recent 
Monthly  Journal  of  the  Chamber  of  Mines. 

In  the  discussion  of  a  paper  read  before  the  “Institution 
of  Mining  and  Metallurgy”  recently,  a  fellow  member 
informed  the  author  that  records  of  work  were  published 
in  the  Engineering  and  Muting  Journal,  Feb.  14,  1914, 
“and  the  simple  method  he  devised  and  carried  out  in 
actual  practice  in  the  summer  of  1914,  is  described 
almost  word  for  word  therein.”  To  this  the  author 
replied:  “I  have  only  to  say  that  having  neglected  my 
Engineering  and  Mining  Journal  during  the  past  few 
years,  I  had  not  seen  the  records  to  which  he  draws  my 
attention,  and  to  apologize  to  the  Institution  for  having 
put  forward  as  ‘new,’  work  which,  although  original,  had 
been  anticipated  by  others.”  The  moral  is  obvious. 

Putting  as  much  as  $50,000  in  cold  cash  into  fake 
mining  paper  without  an  investigation  is  an  ever- 
astonishing  feature  of  lay  investment  in  mining  stocks. 
The  Trihune  recounts  that: 

Fritz  Kreisler,  the  violinist,  entering  the  Plaza  branch  of 
the  Union  Trust  Co.  recently,  after  a  recital,  met  Gregor  A. 
Gaitz-Hocky,  whose  bow  and  fiddle  have  made  the  Plaza  Hotel 
grill  famous.  Gaitz-Hocky  had  just  obtained  a  $7,000  loan  and 
was  on  his  w^y  to  make  a  mining  Investment.  "Ah,  Fritz,  my 
good  friend,  wish  me  luck.  In  a  few  days  I  am  a  rich  man 
and  I  fiddle  no  more!”  said  Gaitz-Hocky,  wringing  Krelsler’s 
hand.  The  latter  knew  his  Russian  friend  was  a  good  violinist 
and  earned  $15,000  a  year,  but  he  had  serious  misgivings 
about  his  financial  ability.  “Have  a  care,  Gregor.  Remember 
ifiy  advice  is,  stick  to  the  fiddle,”  replied  the  Austrian  virtuoso. 

On  Feb.  18,  Galtz-Hockey  walked  dejectedly  out  of  the 
court  and  told  reporters  that  he  had  been  swindled  out  of 
$50,000  in  cash  and  was  in  debt  for  $7,000  to  the  Union  Trust 
Co.  because  he  bought  26,000  shares  of  worthless  stock  In  the 
"Consolidated  Radium  Mining  Co.,”  of  Denver,  on  a  tip  handed 
to  him  by  a  “Harry  Clifton” — met  while  watching  the  boards. 
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S.  F.  Shaw  is  in  Laredo,  Texas. 

j.  V.  N.  Dorr,  of  Denver,  Colo.,  has  been  in  New  York  this 
week. 

R.  T.  White  sailed  from  New  York  on  Mar.  18,  on  his  way 
to  Batum,  Russia. 

B.  B.  Thayer  is  expected  to  sail  from  Buenos  Aires,  March 
30,  on  his  way  home. 

J,  R.  Finlay  and  Heath  Steele  are  in  the  Joplin  district, 
Missouri,  on  a  professional  trip. 

Eugene  Meyer,  Jr.,  has  been  elected  a  member  of  the  board 
of  directors  of  the  Alaska-Juneau  Gold  Mining  Co. 

H.  N.  Lawrie,  consulting  mining  geologist,  chairman  of 
the  Oregon  Bureau  of  Mines  and  Geology  Commission,  is  visit¬ 
ing  New  York. 

George  B.  Stephens  is  now  superintendent  of  the  Southern 
California  Iron  and  Steel  Co.,  Los  Angeles,  Calif.,  having 
succeeded  Evan  J.  Moses. 

A.  E.  Sargeant,  recently  mill  superintendent  of  the  Vi- 
pond  Porcupine  mine  in  Ontario,  has  left  for  Terry  in  the 
Black  Hills  district.  South  Dakota. 

H.  R.  Plate  has  returned  to  New  York  from  a  year’s  trip  in 
southeastern  Alaska  and  British  Columbia  in  the  interests  of 
William  B.  Thompson  and  associates. 

A.  A.  Baker,  engineer  at  the  Steelton  plant  of  the  Penn¬ 
sylvania  Steel  Co.,  has  resigned  to  become  inspector  of  con¬ 
struction  for  the  H.  Koppers  Co.,  Pittsburgh. 

J.  T.  Smoody,  formerly  with  the  engineering  department  of 
the  American  Thread  Co.,  has  accepted  a  position  with  the 
Chile  Exploration  Co.,  in  its  New  York  office. 

William  G.  Schneider,  manager  of  the  smelting  plant  of  the 
Magnolia  Metal  Co.  at  Matawan,  N.  J.,  has  resigned,  owing  to 
poor  health  and  will  devote  the  next  months  to  recuperation. 

Casper  I.  Schultz,  general  superintendent  of  the  Nacozarl 
Consolidated  Copper  Co.,  Nacozari,  Mexico,  visited  the  mines 
and  plant  of  the  Detroit  Copper  Co.  at  Morenci,  Arlz.,  last 
week. 

Philip  Argali,  of  Denver,  spent  last  week  in  New  York  at¬ 
tending  the  annual  meeting  of  the  stockholders  of  the  Iron 
Silver  Mining  Co.,  and  making  arrangements  for  important 
development  by  that  company. 

Baron  Von  Polenz,  a  German  nobleman  who  was  prominent 
in  Goldfield,  Nev.,  during  the  boom  days,  who  has  been 
interned  as  a  prisoner  of  war  for  some  months  at  Kingston, 
Ont.,  has  been  released  and  permitted  to  go  to  Cobalt,  where 
he  has  extensive  mining  interests. 

Edwin  E.  Chase  has  taken  into  partnership  his  son,  R.  L. 
Chase,  the  style  of  the  firm  being  Edwin  E.  Chase  &  Son,  with 
offices  at  No.  1028  First  National  Bank  Building,  Denver, 
Colo.  The  specialty,  as  heretofore,  will  be  the  examination  of 
mining  property  and  geological  investigation  of  mineral 
lands. 

Charles  F.  Rand,  president  of  the  Spanish  American  Iron 
Co.,  sailed  from  New  York  for  Cuba  last  week,  accompanied 
by  the  following  representatives  of  the  Bethlehem  Steel  Co.; 
C.  A.  Buck,  vice-president;  H.  S.  Snyder,  second  vice-president; 
W.  S.  Bourlier,  H.  W.  Worley,  C.  R.  Corning  and  W.  L.  Cum- 
ings. 

Dr.  Charles  L.  Reese,  chemical  director,  head  of  the  Re¬ 
search  Dept,  of  the  Du  Pont  powder  company,  gave  an  informal 
talk  on  “Explosives,”  before  the  New  York  section  of  the  Amer¬ 
ican  Institute  of  Mechanical  Engineers,  at  the  Machinery  Club, 
Mar.  23.  The  talk  was  illustrated  by  a  series  of  lantern  slides 
and  a  collection  of  dummy  and  real  powder  exhibits. 

Guy  C.  Riddell,  for  the  past  ten  years  superintendent  of 
the  East  Helena  lead  plant  of  the  American  Smelting  and 
Refining  Co.,  severs  his  connection  with  the  plant  on  Apr.  1. 
Mr.  Riddell  has  been  offered  the  superintendency  of  the 
smeltery  and  refinery  of  the  Burma  Corporation,  at  Namtu, 
Burma,  India,  but  his  present  plans  and  business  interests 
will  keep  him  in  Helena  for  some  time  to  come. 

A.  L.  Blomfleld,  for  many  years  in  the  employ  of  Be¬ 
wick,  Moreing  &  Co.  as  metallurgist,  and  for  the  last  eight 
years  mill  superintendent  of  the  Golden  Cycle  mill  at  Colo¬ 
rado  Springs,  has  become  associated  with  the  Dorr  Cyanide 
Machinery  Co.  Mr.  Blomfleld  has  taken  charge  of  the  metal¬ 
lurgical  consulting  work  for  the  company,  with  headquarters 
at  Denver.  He  retains  connection  with  the  Golden  Cycle 
mill  as  general  superintendent. 


There  have  been  rumors  that  Gelasio  Caetani,  who  is  serv¬ 
ing  with  the  Italian  flying  corps,  has  been  severely  wounded. 
Albert  Burch,  one  of  his  professional  partners,  writes  us  that 
he  had  heard  these  rumors  while  in  New  York  recently  but 
believes  them  to  be  without  foundation.  Mr.  Caetani  wrote 
him  in  November  last  that  he  had  been  slightly  wounded  by  a 
big  stone.  Since  then  Mr.  Burch  has  received  two  letters 
from  him,  the  latest  being  dated  Jan.  18,  and  no  mention  of 
being  wounded  was  made. 

Ralph  H.  Sweetser,  who  has  been  president  and  general 
manager  of  the  Thomas  Iron  Co.,  Hokendauqua,  Penn.,  since 
July  3,  1913,  has  resigned,  effective  July  1.  Mr.  Sweetser  has 
been  one  of  the  most  active  and  leading  executives  of  the 
eastern  iron  industry  and  at  the  present  time  is  serving  as 
president  of  the  Eastern  Pig  Iron  Association.  Mr.  Sweetser 
is  regarded  as  among  the  ablest  of  blast  furnace  managers. 
Before  he  went  to  the  Thomas  Iron  Co.,  he  was  superintend¬ 
ent  of  the  Columbus  Iron  and  Steel  Co.,  Columbus,  Ohio.  He 
has  not  made  known  what  his  plans  are  for  the  future. 
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OBHTUARY  1 

Darwin  Almy,  president  of  the  Almy  Water  Tube  Boiler 
Co.  for  a  number  of  years,  died  Mar.  9  at  Providence,  R.  I.,  his 
residence. 

Dr.  Carlos  E.  Husk,  surgeon  general  of  the  mining  de¬ 
partment  in  Mexico  for  the  American  Smelting  and  Refin¬ 
ing  Co.,  died  Mar.  20,  at  Laredo,  Texas,  of  typhus  fever.  Dr. 
Husk  had  conducted  a  party  of  physicians  consisting  of  Dr. 
Peter  Olltsky  and  Dr.  B.  S.  Denzer,  of  Mount  Sinai  Hospital  to 
Matehuala  to  combat  typhus  among  the  employees  of  the 
company,  and  a  vast  amount  of  good  had  been  accomplish  ad. 
Both  Dr.  Husk  and  Dr.  Olitsky  were  stricken  with  the  fever 
and  were  taken  to  Laredo  in  the  special  train  with  the  com¬ 
pany’s  employees  who  had  been  instructed  to  leave  Mexico. 
Dr.  Husk  was  very  well  and  favorably  known  among  the 
mining  fraternity  in  Chihuahua  and  other  parts  of  Mexico.  He 
had  resided  in  Santa  Barbara,  Chihuahua,  for  several  years, 
having  charge  of  the  company’s  hospital  at  that  place.  He 
was  interested  in  several  mining  properties  in  the  vicinity  of 
Santa  Barbara.  Dr.  Husk  leaves  a  wife  and  a  host  of 
friends  to  mourn  his  loss. 


I  SOCIETIES 
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American  Chemical  Society — At  the  regular  meeting  of 
the  New  York  Section  last  week,  J.  Merritt  Matthews  was 
chosen  president;  T.  J.  Metzger,  vice-president;  C.  F.  Roth, 
secretary-treasurer. 

Spokane  Mining  Men’s  Club — This  club  at  a  meeting  at 
Spokane,  Mar.  9,  adopted  resolutions  condemning  House  Bill 
No.  9,420,  recently  introduced  in  the  Lower  House  of  Con¬ 
gress  by  Representative  Casey,  of  Pennsylvania,  and  House 
Bill  No.  153.  The  Casey  measure  provides  for  transferring  the 
bureau  of  mines  to  the  supervision  of  the  department  of  labor, 
and  the  other  proposes  to  create  a  bureau  of  safety  under  the 
same  department.  Both  proposals  were  vigorously  opposed 
by  leading  mining  men  from  different  northwestern  states. 

University  of  Utah — The  exhibit  of  charts  and  cases  of 
minerals  displayed  by  the  Metallurgical  Research  Department 
of  the  University  of  Utah  at  the  Panama-Pacific  Interna¬ 
tional  Exposition  has  arrived  at  the  University  at  Salt  Lake 
City  and  is  being  set  up  in  the  mining  and  metallurgy  build¬ 
ing.  The  exhibit  consists  of  two  large  plate  glass  cases  con¬ 
taining  an  educational  series  of  Utah  mineral  and  metallurgi¬ 
cal  specimens  representing  the  consecutive  steps  in  typical  ore 
dressing  and  metallurgical  processes,  along  with  15  charts  de¬ 
scriptive  of  the  mining  and  metallurgical  resources  of  the 
State  of  Utah. 

Lake  Superior  Mining  Institute — The  1916  meeting  is 
scheduled  to  take  place  on  the  Menominee  Range,  but  there 
has  been  considerable  talk  of  taking  a  trip  to  the  Birming¬ 
ham  district  in  Alabama.  Many  of  the  mining  men  state  that 
they  would  be  unable  to  take  such  an  extended  trip  during 
the  busy  shipping  season  and  it  has  been  suggested  that  the 
trip  be  postponed  until  next  February.  At  that  time  it  would 
be  possible  to  take  in  the  Mardi  Gras  at  New  Orleans.  This 
plan  is  meeting  with  favor  among  the  members,  who  will  be 
given  an  opportunity  to  vote  on  the  proposition  at  an  early 
date.  Secretary  A.  J.  Yungbluth,  of  Ishpeming,  has  been 
south  for  several  weeks  and  will  take  the  matter  up  when 
he  returns. 
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Northwest  Mining  Convention — This  gathering  was  held 
in  Spokane,  Wash.;  Mar.  20-25  under  the  auspices  of  the 
Mining  Men’s  Club.  The  technical  program  was  in  charge  of 
the  Spokane  Engineering  and  Technical  Association  assisted 
by  the  Columbia  Section  of  the  American  Institute  of  Min¬ 
ing  Engineers,  the  Spokane  sections  of  the  American  Institute 
of  Electrical  Engineers  and  the  American  Society  of  Civil 
Engineers.  Monday,  Mar.  20,  was  devoted  to  the  installation 
of  exhibits,  registry,  etc.  On  Tuesday,  there  were  addresses 
of  welcome  and  appointment  of  committees  followed  in  the 
evening  by  a  reception.  Mar.  22,  there  were  address  by  Judge 
George  Turner  on  “What  We  Owe  to  Mining,”  by  Walter  C. 
Clark  on  “Electricity  at  the  Bunker  Hill  &  Sullivan;”  and 
by  O.  C.  Ralston  on  the  “Panama  Canal.”  March  23  there  was 
a  visit  to  the  Spokane  Stock  Exchange,  a  discussion  on 
“Methods  of  Transportation  for  a  Mining  Property”  and  in 
the  evening,  a  banquet.  Mar.  24,  was  miners’  and  prospectors’ 
day  with  a  number  of  papers  and  short  talks,  followed  by  dis¬ 
cussions  on  the  “Apex  Law  and  the  Mineral  Surveyor,”  by  F. 
W.  Callaway,  and  on  “Flotation,”  by  O.  C.  Ralston  of  the  U.  S. 
Bureau  of  Mines.  Saturday,  Mar.  25,  was  devoted  to  visits  to 
points  of  interest  around  Spokane.  The  meeting  was  largely 
attended. 
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The  Morris  Machine  Works  has  recently  shipped  to  the 
Calumet  &  Hecla  Mining  Co.,  two  14-in.  and  one  16-ln.  dredg¬ 
ing  pumps  direct  connected  to  G.  E.  motors. 

The  General  Electric  Co.  on  Mar.  21  announced  a  bonus  of 
5  per  cent,  on  its  earnings  to  all  employees  who  have  been 
with  the  company  five  years.  This  means  a  distribution  of 
$3,000,000  to  $5,000,000. 

The  Allis-Chalmers  company  has  declared  a  dividend  of 
1H%  on  the  preferred  stock  for  quarter  ended  Mar.  31.  The 
Westinghouse  Electric  and  Manufacturing  Co.,  has  declared  a 
dividend  of  l%9c  on  the  common  stock. 

The  Asbestos  Protected  Metal  Co.  of  Pittsburgh  announces 
the  opening  of  a  new  office  in  the  Praetorian  Building,  Dallas, 
Tex.,  with  T.  R.  Galey  as  manager,  and  a  new  office  in  the 
Hurt  Building,  Atlanta.  Ga.,  with  J.  R.  Nichols  as  manager. 

The  United  States  Cast  Iron  Pipe  and  Foundry  Co.  an¬ 
nounces  the  removal  of  its  Southern  sales  and  traffic  offices 
from  Chattanooga,  Tenn.,  to  1002  American  Trust  and  Savings 
Bank  Building,  Birmingham,  Ala.  This  change  becomes  ef¬ 
fective  April  1,  1916. 

The  Wellman-Seaver-Morgan  Co.  is  developing  a  type  of 
unloader  for  the  Chile  Exploration  Co.  It  will  .furnish  Hulett 
unloaders  for  the  New  Cornelia.  A  new  type  of  underground 
mucking  machine  has  been  completed  and  will  be  tried  on  the 
Menominee  Range  by  the  Pickand-Mather  Co. 

Our  attention  has  been  called  to  an  item  in  our  mining 
news  which  contains  the  clause  “Danish  pebbles  being  im¬ 
possible  to  obtain  on  account  of  the  war.”  B.  Voigt,  105  Hud¬ 
son  St.,  New  York  City,  informs  us  that  the  statement  is  in¬ 
correct.  They  say,  “We,  as  well  as  our  competitors,  can 
prove  that  we  have  steadily  and  regularly  imported  in  large 
quantities  from  Denmark  and  France.” 

The  Merchants  &  Evans  Co.  has  now  completed  removal 
of  its  general  offices  and  warehouse  to  the  new  quarters  con¬ 
structed  adjoining  its  works  on  Washington  Ave.  between 
20th  and  21st  St.,  in  Philadelphia.  This  year  marks  the 
fiftieth  anniversary  of  this  company,  manufacturers  of  tin 
and  terne  plate  and  smelters  of  brass  and  copper,  and  man¬ 
ufacturers  of  various  babbitt,  solders  and  type  metals. 

A  New  England  industrial  which  has  profited  largely 
from  the  extraordinary  activity  in  the  American  mining  in¬ 
dustry  is  the  Sullivan  Machinery  Co.,  says  the  “Boston  News 
Bureau.”  The  net  earnings  for  the  year  1915  were  not  far 
from  $540,000  on  $3,846,800  stock.  The  significant  fact  about 
these  figures  is  that  the  bulk  of  the  earnings  accrued  in  the 
last  four  months  of  the  year;  in  the  first  half  of  the  year  the 
profits  were  small. 

The  Jeffrey  Mfg.  Co.,  Columbus,  Ohio,  has  added  a  new 
department  which  will  specialize  in  the  manufacture  of  small 
crushers  for  rock  and  ore.  These  machines  have  been  de¬ 
veloped  for  particular  use  in  connection  with  road  building, 
contracting,  mining,  in  gravel  plants  and  In  block  and  tile 
plants.  This  department  will  be  in  charge  of  Leroy  A.  Kling, 
formerly  sales  manager  of  the  road  machinery  department  of 
the  Wheeling  Mold  and  Foundry  Co.,  Wheeling,  W.  Va. 

The  Roessler  &  Hasslacher  Chemical  Co.,  New  York,  an¬ 
nounces  that  a  fire  has  occurred  at  its  works  at  Niagara  Falls, 
the  Niagara  Electro  Chemical  Co.,  which  has  seriously  affected 


the  manufacture  of  peroxide  of  sodium  and  of  albone.  An 
inspection  made  immediately  shows  the  condition  to  be  less 
serious  than  at  first  assumed  and  the  company  has  taken 
steps  to  have  the  apparatus  replaced  which  was  destroyed 
by  the  accident,  and  has  already  started  rebuilding.  It  hopes 
to  resume  regular  deliveries  by  May  next. 

A  series  of  three  Industrial  motion  picture  films,  illus¬ 
trating  the  manufacture  of  “National”  pipe,  from  ore  to  fin¬ 
ished  product,  will  be  shown  before  the  American  Society  of 
Marine  Draftsmen,  in  the  Arcade  Auditorium.  14th  and  Park 
Road,  Washington,  D.  C.,  Friday,  Apr.  7,  at  8:30  p.m.  These 
pictures  were  taken  under  the  direction  of  the  National  Tube 
Co.,  Pittsburgh,  Penn.,  after  eight  months’  work  and  at  an  ex¬ 
penditure  of  thousands  of  dollars.  They  are  educational,  and 
realistic  and  will  no  doubt  be  of  interest  to  engineers,  archi¬ 
tects,  plumbers  and  others  interested  in  the  manufacture  of 
pipe. 

The  Traylor  Engineering  and  Manufacturing  Co.,  of  Allen¬ 
town,  Penn.,  has  sold  crushing  rolls  and  other  milling  machin¬ 
ery  recently  to  the  following  companies:  American  Smelting 
and  Refining  Co.,  Hayden  Plant,  one  set  of  54x24-in.  AA  roll.s, 
one  set  of  30xl4-in.  A  rolls;  Northport  Smelting  and  Refining 
Co.,  four  36-ln.  Vezin  samplers  and  42xl8-in.  AA  rolls;  Cam¬ 
brian  Slate  Manufacturing  Co.,  24xl2-ln.  A  rolls:  General 
Chemical  Co.,  one  set  of  36xl6-in.  A  rolls  and  one  30x48-in. 
Blake  crusher;  Mines  Co.  of  America,  one  15x24-in.  Blake 
crusher,  sectionalized  to  350  lb.;  Grasselli  Chemical  Co.,  one 
15x30-in.  Blake  crusher  and  one  24x36-in.  Blake  crusher; 
Cerro  de  Pasco  Mining  Co.,  7xl0-in.  Blake  crusher;  Keffer  & 
John,  complete  concentrating  plant  Including  Blake  crusher, 
rolls,  tube  mill  and  Butchart  concentrators;  Eden  Mining  Co., 
one  13x24-in.  Blake  crusher,  together  with  ore-bin  gates, 
feeders  and  centrifugal  pumps;  Norton  Co.,  one  set  of  24x12- 
in.  A  rolls;  Sulphur  Mining  and  Railroad  Co.,  one  15x24-in. 
Blake  crusher  and  three  sets  of  36xl6-in.  A  rolls. 
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United  States  patent  specifications  listed  below  may  be 
obtained  from  “The  Engineering  and  Mining  Journal”  at  25c. 
each.  British  patents  are  supplied  at  40c,  each. 

METALLIZING  PROCESS  AND  APPARATUS.  Albert  G. 
Jones,  Iron  Mountain,  Mich.,  assignor  to  New  Metals-Process 
Co..  Chicago,  Ill.  (U.  S.  Nos.  1,174,729,  1,174,730;  Mar.  7,  1916.) 

METAL-RECOVERING  PROCESS  and  Apparatus.  John  T. 
Jones  and  Albert  G.  Jones,  Iron  Mountain,  Mich.,  assignors  to 
New  Metals-Process  Co.,  Chicago,  Ill.  (U.  S.  No.  1,174,731; 
Mar.  7,  1916.) 

MINE  CARS — Coupling  for  Mining  Cars.  Edward  S.  Earls, 
Danville,  Ill.  (U.  ,S.  No.  1,173,494;  Feb.  29,  1916.) 

NITROGEN — Process  of  Fixing  Nitrogen  and  Electric  Fur¬ 
nace  for  Effecting  the  Same.  John  E.  Bucher,  Coventry,  R.  I., 
assignor  to  Nitrogen  Products  Co.,  Providence,  R.  I.  (U.  S. 
Nos.  1,17,667  and  1,174,668;  Mar.  7,  1916.) 

NODULIZING — Method  of  Treating  Ores.  Albert  G.  Jones 
and  John  T.  Jone.s,  Iron  Mountain,  Mich.,  assignors  to  New 
Metals-Process  Co.,  Chicago,  Ill.  (U.  S.  No.  1,174,727;  Mar. 
7,  1916.) 

ORE  REDUCTION — Ore-Reducing  Furnace.  John  T.  Jones 
and  Albert  G.  Jones,  Iron  Mountain,  Mich.,  assignors  to  New 
Metals-Process  Co.,  Chicago,  Ill.  (U.  S.  Nos.  1,174,728  and 
1,174,732;  Mar.  7,  1916.) 

ORE  REDUCTION — Process  for  Reducing  Ores.  Francis 
E.  Agnew,  Los  Angeles,  Calif.  (U.  S.  No.  1,174,464;  Mar.  7, 
1916.) 

REGENERATIVE  FURNACES — Improvements  in  Regen¬ 
erative  Furnaces.  Drakes,  Ltd.,  and  W.  A.  Drake,  Ovenden, 
Halifax.  (Brit.  No.  9,214  of  1915.) 

SEPARATION — Ore-Separating  Apparatus.  Riley  D.  Fas- 
sett,  Denver,  Colo.,  assignor,  by  direct  and  mesne  assignments, 
to  The  Gold-Dust  Concentration  Co.,  Denver,  Colo.  (U.  S.  No. 
1,173,498;  Feb.  29,  1916.) 

SEPARATOR — Rotary  Separator.  John  A.  McKinlay, 
Newaygo,  Mich,  (U.  S.  No.  1,173,671;  Feb.  29,  1916.) 

SILICON  ALLOY — Manufacture  of  Sheet  Silicon  Alloy.  Otto 
Graef,  Blsmarckhiitte,  Germany,  assignor  to  the  Firm  of  Bis- 
marckhiitte,  Germany.  (U.  S.  No.  1,173,951;  Feb.  29,  1916.) 

STEEL — Improvements  in  or  Relating  to  the  Manufacture 
of  Steel.  F.  T.  ^nyder.  Oak  Park,  Ill.  (Brit.  No.  1,213  of  1915.) 

SULPHUR  DIOXIDE — Utilization  of  Sulphur  Dioxide.  James 
B,  Garner  and  Howard  D.  Clayton,  Pittsburgh,  Penn.,  as¬ 
signors  to  Metals  Research  Co.,  New  York,  N.  Y.  (U.  S.  No. 
1,173,566;  Feb.  29,  1916.) 

SULPHURIC  ACID  — Method  of  Making  Sulphuric  Acid. 
Walter  S.  Landis,  Niagara  Falls,  N.  Y.,  assignor  to  Frank  S. 
Washburn,  Nashville,  Tenn.  (U.  S.  No.  1,173,524;  Feb.  29, 
1916.) 

ZINC — Process  for  Recovering  Zinc  from  Zinklferous  Ma¬ 
terials.  Friedrich  Carl  Wilhelm  Timm,  Hamburg,  Germany. 
(U.  S.  No.  1,172,321;  Feb.  22,  1916.) 

ZINC — Process  of  Treating  Zinc  Ores.  Court  C.  Titus  and 
William  J.  Barenscheer,  Helena.  Mont.,  assignors  to  New  Eng¬ 
land  Electro-Chemical  Metals  Co.,  Boston,  Mass.  (U.  S.  Nf 
1,173,467;  Feb.  29,  1916.) 
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SAN  FRANCISCO — Mar.  28 

(By  Telegraph) 

Gold  Dredge,  17  cu.ft.  bucket  capacity,  to  dig  80  ft.  be¬ 
low  water  line,  built  by  Yuba  Construction  Co.  at  Marysville, 
launched  at  Hammonton  Mar.  26.  Moat  successful  launching 
in  history  of  California  dredge  construction. 

SAN  FRANCISCO — Mar.  22 

The  Coinage  During  February  at  the  1J.  S.  Mint  at  San 

Francisco  was  exclusively  of  double  eagles  to  the  amount  of 
15,860,000.  Gold  bullion  received  during  February  amounted  to 
$3,333,725  and  silver  bullion  to  $43,861.  At  the  close  of  busi¬ 
ness  Feb.  29,  there  was  on  hand  $18,199,720  In  gold  coin,  $61,- 
527,111  in  silver  coin,  $38,963  in  minor  coin,  $188,214,226  in 
gold  certificate  bars,  $93,648,299  in  gold  bullion,  $1,298,142 
in  silver  bullion;  checking  balance  U.  S,  Treasurer,  $2,082,- 
968,  total  $365,009,428. 

Flicabeth  Mines  Is  a  New  Incorporation  organized  to  re¬ 
open,  develop  and  operate  one  of  the  old  producing  mines  of 
the  Mariposa  grant.  This  is  the  second  organization  of  min¬ 
ing  men  whose  purpose  is  to  reopen  and  put  in  operation 
some  of  the  famous  mining  properties  of  the  southern  end  of 
the  Mother  Lode  region.  The  grant  is  situated  in  Mariposa 
County  and  the  Elizabeth  embraces  960  acres,  being  a  part  of 
the  grant  that  was  confirmed  to  John  C.  Freemont  in  1856. 
The  property  is  situated  8  ml.  east  of  Hornltos  and  14  mi. 
from  Merced  Falls,  a  station  on  the  Yosemite  Valley  R.R. 
The  manager  of  the  company,  W.  F.  Deaner,  was  successful 
in  reopening  the  Original  Amador  mine  in  Amador  County, 
which  is  now  one  of  the  producing  mines  of  the  Mother  Lode. 
The  Elizabeth  has  produced  high-grade  ores  from  the  sur¬ 
face  and  development  has  disclosed  a  large  amount  of  low- 
grade  ore. 

DENVER — Mar.  2» 

Summit  County  Metal  Mining  .\HHOciation,  at  a  recent  meet¬ 
ing,  adopted  resolutions  similar  to  those  passed  at  the  state 
association  meeting  a  few  weeks  ago,  condemning  the  pro¬ 
posed  Federal  withdrawal  of  more  mineral  lands  in  Colorado 
for  national  park  purposes,  declaring  that  such  areas  are  more 
valuable  for  their  minerals  than  for  any  other  purpose. 

Colorado  Fuel  and  Iron  Co.  is  preparing  to  reopen  its  big 
Chicago  iron  mine  that  has  been  idle  several  years  about  one 
mile  from  the  company’s  open-pit  mine  at  Hartvllle,  Wyo.  A 
railroad  spur  is  being  laid  and  shipments  are  expected  within 
three  months.  The  steel  plant  at  Pueblo  is  working  at  maxi¬ 
mum  capacity  with  the  greatest  number  of  employees  in  its 
history.  It  is  fully  six  months  behind  with  orders.  The  block¬ 
ade  of  the  Panama  Canal  has  given  this  company  a  temporary 
advantage  In  securing  western  business,  especially  in  the 
Orient.  J.  B.  McKenna,  general  manager  of  the  Minnequa 
works,  states  that  the  company  does  not  anticipate  any  appre¬ 
ciable  slump  in  business  after  the  European  war. 

The  Tungsten  Search  Continues  to  Gain  Intensity.  Boulder 
county  is  teeming  with  prospectors,  ore-buyers  and  traders 
for  property.  This  is  the  first  real  boom  the  State  has  had 
since  the  days  of  Creede  and  Cripple  Creek.  In  Nederland 
buildings  are  going  up  as  fast  as  materials  can  be  freighted 
in.  Tents  are  pitched  everywhere  space  can  be  found.  The 
streets  are  crowded  with  automobiles,  wagons  and  groups  of 
stirring  men  all  earnestly  buying  and  selling  prospects  or 
lots  of  ore.  A  count  was  made  of  the  autos  passing  a  given 
point  in  the  cafion  below  Nederland  and  it  showed  that,  dur¬ 
ing  25  minutes,  82  machines  carrying  from  two  to  20  passeng¬ 
ers  were  hurrying  into  the  district. 

The  Newhouse  Tunnel,  starting  at  Idaho  Springs  on  South 
Clear  Creek,  has  been  driven  4  mi.  and  intersects  all  the  prin¬ 
cipal  veins  of  the  Russell  Gulch,  Quartz  Hill  and  Central  City 
districts,  Gilpin  County,  at  a  depth  averaging  1,500  ft.  The 
tunnel  was,  at  first,  a  great  disappointment.  Judged  from 
the  point  of  disclosing  orebodles.  With  the  exception  of  the 
Pozo  vein  and  a  fair-sized  pocket  in  the  Gunnell  vein,  little 
ore  was  found  in  the  Gilpin  County  ground.  Then,  too,  its 
primary  purpose  as  a  drainage  tunnel  was  not  accomplished 
and  will  not  be  until  actual  connections  are  made  to  many 
old  workings.  The  Saratoga,  Old  Town  and  Gunnell  mines 
f.re  drained,  for  they  have  been  holed  through,  but  the  miles 
of  workings  in  Quartz  Hill  contain  an  ocean  of  water;  and 


mines  like  the  Concrete — the  westerly  extension  of  the  Gun¬ 
nell — will  probably  remain  idle  until  connections  are  made 
with  the  Gunnell  or  the  tunnel.  It  is  not  true,  however,  that 
the  Newhouse  tunnel  has  proved  the  Gilpin  County  mines 
valueless  at  depth.  As  depth  is  attained,  the  numberless  short, 
narrow  veins  at  the  surface  drop  into  main  fissures  and  the 
ore  is  found  concentrated  more  and  more  into  large,  definite 
shoots  with  low-grade  areas  between.  Unfortunately,  the 
tunnel  seemed  to  cut  most  of  the  big  veins  in  these  lean  areas, 
but  development,  necessarily  slow  because  of  lack  of  capital 
and  concerted  effort,  is  finally  finding  the  oreshoots. 

Leadville  Promiseii  to  be  a  Mighty  Busy  Camp  this  Summer. 
The  large  pumping  installations  are  making  accessible  ore 
reserves  in  the  Fryer  Hill  and  Downtown  sections  and  there 
is  no  doubt  that  large  productions  of  sulphide  ores  will  he 
made  from  old  mines.  A  company  is  said  to  be  organizing  to 
push  operations  in  groups  of  property  on  Poverty  Flats  imme¬ 
diately  adjacent  to  the  city  on  the  north.  In  all  the  outly¬ 
ing  sections  of  the  district  the  same  stir  is  noticeable.  For 
instance  at  Alicante  a  new  Denver  company  headed  by  E.  E. 
Miller  is  reopening  the  John  Reed  group,  known  to  have  a 
strong  vein  of  zinc  ore,  and  in  Iowa  Gulch,  Charles  J.  Moore, 
of  Denver,  is  interesting  capitalists  in  his  Ella  Beeler  and 
Constance  groups.  Kokomo,  a  near  neighbor  of  Leadville  with 
similar  geological  formations,  will  have  renewed  activity  in 
the  Wilson  mine,  said  to  possess  one  of  the  biggest  bodies 
of  zinc  ore  in  the  state. 

BITTE — Mar.  21 

The  PennHylvania  Mine  Fire  la  under  Control.  About  300 
men  have  been  put  at  work  on  the  levels  above  the  800.  Ordi¬ 
narily  about  900  men  are  employed  in  the  whole  mine. 

A  l$5,000  Fire  in  the  New  Brick  Dryer  of  the  Anaconda 
company  badly  damaged  it  on  Mar.  16.  The  dryer  had  been 
in  operation  since  October  last.  Repairs  are  under  way  and 
will  be  completed  in  a  few  weeks. 

A  New  High  Record  for  Production  was  made  at  Ana¬ 
conda’s  Washoe  concentrator  on  Mar.  16  w'hen  a  total  of  16.- 
650  tons  were  milled  in  24  hours  by  the  eight  remodeled  sec¬ 
tions.  This  is  an  increase  of  50  tons  over  the  record  estab¬ 
lished  on  Mar.  10  to  11  and  650  tons  above  the  estimated  capac¬ 
ity  of  the  plant. 

The  Construction  of  a  Large  Water-Power  Plant  for  the 

manufacture  of  nitrates  for  explosives  in  time  of  w’ar  and  for 
fertilizer  in  time  of  peace  on  the  Flathead  River  near  Poi¬ 
son,  Flathead  County,  is  contemplated  by  a  bill  introduced  in 
Congress  Mar.  10  by  Senator  Meyers  of  Montana.  The  bill 
proposes  investigation  to  be  carried  out  by  army  engineers  to 
disclose  whether  power  can  there  be  developed  to  manufacture 
atmospheric  nitrogen  on  a  commercially  profitable  scale.  The 
bill  appropriates  $20,000  to  defray  the  costs  of  investigation. 
It  also  creates  a  board  to  supervise  these  investigations  and 
report  whether  the  site  would  constitute  a  place  of  safety 
in  time  of  war;  also  to  give  information  regarding  the  re¬ 
sources  of  the  region,  relating  to  raw  materials,  such  as  lime¬ 
stone,  coal,  coke,  phosphate  rock,  etc.;  freight  rates  to  and 
from  said  location  with  reference  to  the  agricultural  inter¬ 
ests  of  the  country  to  be  served  in  time  of  peace. 

PORTERVILLE,  CALIF _ Mar.  18 

Three  Hundred  and  Twenty  Aeres  of  Magnesite  lands  situ¬ 
ated  south  of  here  have  been  purchased  by  representatives  of 
John  Hays  Hammond  from  N.  C.  Cox.  It  is  reported  that  work 
will  be  started  at  once  with  a  large  force  of  men  preparatory 
to  filling  contracts  recently  signed  with  Eastern  manufactur¬ 
ing  firms. 

F.4IRBANKS.  ALASK.A — Mar.  .1 

The  District  Shipped  730  Tons  of  Antimony  ore  last  season 
averaging  60  per  cent.  The  shipments  by  creeks  were  as 
follows:  Chatham  Creek,  180  tons,  Rldgetop,  50,  Eagle  (tribu¬ 
tary  of  Treasurer  Creek)  440,  and  Eva  Creek  about  60  tons. 
Mr.  E.  L.  Scraflford,  the  pioneer  antimony  operator  of  the  di.s- 
trict,  has  sold  his  lease  and  option  on  the  Black  Eagle  mine  on 
Treasure  Creek  to  R.  C.  Wood,  president  of  the  First  National 
Bank.  Mr.  Wood  will  increase  the  crew  to  about  30  men  in  a 
few  weeks  and  expects  to  take  out  several  thousand  tons  this 
summer.  The  Chatham  Mining  Co.  will  be  operated  by  Scraf- 
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ford  with  10  to  15  men.  Friedrichs  is  operating  the  Ridge- 
top  property  with  about  six  men  and  is  already  shipping 
ore  to  Chena.  Leach  has  several  men  taking  out  antimony 
ore  on  Kva  Creek.  The  Hargreaves  Engineering  Co.  has  built 
about  80  mi.  of  road  from  the  Kantishna  River  to  the  anti¬ 
mony  mines  of  W.  R.  Taylor  and  associates,  on  which  they 
have  a  lease  and  option.  They  claim  to  be  able  to  ship  several 
thousand  tons  the  coming  season,  but  this  is  problematical  a.s 
the  Kantishna  is  diflicult  to  navigate. 

Tungsten  Ore  will  also  be  produced  from  this  district  this 
summer.  Johnson  &  Ewers  has  shipped  about  40  tons  of 
10%  ore  to  the  Chena  10-stamp  mill,  which  is  being  fitted 
up  to  concentrate  tungsten  ores.  Several  other  prospects  are 
being  developed  and  no  doubt  the  mill  will  be  busy  all 
season.  Heilig’s  mill  on  Fairbanks  Creek  has  also  been  sup¬ 
plied  with  a  concentrator  for  the  same  purpose.  Scheelite  has 
been  found  in  nearly  every  cleanup  on  all  the  producing  creeks 
in  this  region. 

MORENCI,  ARIZ. — Mar.  23 

Title  to  18  Unpatented  Claims  in  the  Grand  Cafion  is  vested 
in  the  holder,  Ralph  H.  Cameron,  according  to  a  recent  rul¬ 
ing  of  the  supreme  court  of  the  District  of  Columbia.  Con¬ 
test  was  instituted  against  the  claims  about  two  years  ago 
by  the  local  United  States  land  office. 

The  Wheeler  Tunnel  Project  in  the  Bradshaw  Mountain 
district  will  start  work  by  early  summer,  according  to  Dr. 
F.  A.  Wheeler,  who  has  just  returned  to  Chicago  to  submit  a 
personal  report  to  other  financiers  interested  in  the  proposi¬ 
tion.  Surveys  have  been  made,  and  topographical,  geological 
and  mineralogical  reports  have  been  submitted.  The  capital 
has  all  been  subscribed.  The  principal  reason  for  the  pro¬ 
posed  tunnel  is  exploration,  but  it  will  also  serve  as  a 
drainage  and  transportation  tunnel.  It  will  penetrate  the 
Bradshaw  Mountains  in  an  easterly  direction  for  a  distance 
of  12,000  ft.,  beginning  at  a  site  about  1  mi.  below  the  Crown 
King  and  terminating  on  the  Wild  Flower  group  on  the 
opposite  slope.  It  will  cut  at  great  depth  several  fissure  veins 
and  will  open,  among  others,  the  following  mines  far  below 
any  present  workings:  The  War  Eagle,  Gladiator,  Nelson, 
Spring  Green,  Fairview  and  Lincoln. 

La  Colorada  Mining  Co.,  Sonora,  has  been  ordered  to  re¬ 
open  its  mines  by  Elias  Calles,  military  governor  of  Sonora. 
Calles  has  telegraphed  the  company  that  if  it  does  not  return 
and  work  the  mine,  the  state  will  take  charge,  operate  the 
property  and  give  employment  to  the  1,000  Mexican  laborers 
who  were  thrown  out  of  work  when  the  company  abandoned 
the  mine  subsequent  to  Villa’s  raid  on  Columbus,  N.  M.  The 
company  has  not  yet  replied  to  the  order.  The  American  em¬ 
ployees  of  several  other  companies  left  their  properties  and 
came  out  of  Sonora  at  the  same  time  as  did  those  of  the 
Colorada  and  have  not  returned,  notably  those  of  the  Mocte- 
zuma  company.  The  mines  of  the  Moctezuma,  l;iowever,  are 
being  operated  in  the  interim  by  native  employees.  Gov¬ 
ernor  Calles  also  states  that  he  will  issue  a  decree  within  a 
day  or  so  revoking  all  state  concessions  granted  during  the 
Diaz  and  Villa  regimes.  Many  of  the  present  valuable  grants, 
he  said,  were  obtained  through  bribery  and  are  exempt  from 
taxes  and  other  regulations,  which  work  an  injustice.  How¬ 
ever,  new  grants  will  be  issued  immediately,  probably,  to  the 
present  holders. 

JOPLIN,  MO _ Mar.  25 

Proposing  to  Build  or  Secure  Sufficient  Zinc-Smelting 

capacity  to  treat  3,000  to  4,000  tons  of  zinc  concentrates  weekly 
and  to  give  a  one-half  interest  in  these  plants  with  full 
powers  of  voting,  management  and  participation  in  dividends 
in  that  proportion  to  the  zinc-mine  operators  who  would 
pledge  that  tonnage  of  ores  weekly  on  the  basis  of  seven  to 
to  one,  that  is  they  would  take  seven  times  the  price  of  100 
lb.  of  spelter  for  a  ton  of  ore,  a  group  of  Boston  capitalists 
represented  by  James  F.  Gallagher  entered  into  negotiations 
this  last  week  with  ore  producers  to  weld  such  an  organiza¬ 
tion  together.  The  proposal  amounts  to  offering  the  ore  pro¬ 
ducers  practically  the  same  price  they  are  now  getting  for 
their  ores  and  in  addition  giving  them  one-half  the  profits 
from  smelting  the  ores  and  sale  of  the  byproducts  as  a  bonus 
for  guaranteeing  the  delivery  of  a  stipulated  tonnage  weekly 
whose  minimum  is  placed  at  3,000  tons.  The  proposal  is  for 
the  ore  producers  to  guarantee  the  delivery  of  this  ore,  and 
all  capital  to  carry  out  the  smelting  end  of  the  work  will  be 
supplied  by  the  Boston  group  of  men.  Coming  just  at  a 
time  when  the  ore  producers  were  seeking  some '  method 
of  compelling  better  prices  for  their  ore  and  when  a 
producers’  smeltery  or  group  mt  smelteries  was  in  contem¬ 
plation,  the  proposal  is  being  given  serious  consideration 
by  the  ore  producers  and  the  details  of  stock  voting,  manage¬ 
ment  and  dividends  are  being  worked  out  fully  before  com¬ 


mitting  themselves.  The  problem  of  financing  the  building  of 
their  own  smelteries  was  a  question  which  was  seriously  im¬ 
peding  any  plans  for  the  ore  producers  while  this  proposal 
seems  to  offer  a  ready  solution  if  an  agreement  can  be  reached. 

BARTLESVILLE,  OKLA. — Mar.  27 

J.  E.  Hiidt,  Cashier  of  One  of  the  Banks  of  Tnisa,  is  about 
to  build  a  zinc  smeltery  of  unusual  excellence.  He  has  asso¬ 
ciated  with  him  a  zinc  smelter  of  25  years’  experience  and  also 
has  three  prominent  engineering  specialists.  One  of  these 
was  formerly  chief  engineer  of  a  large  zinc  company  and  an¬ 
other  is  a  well-known  scientific  metallurgist.  The  latter  re¬ 
cently  installed  and  put  in  operation  a  zinc  refinery  that  is 
now  making  a  “High-Grade”  spelter  analysing  99.91%  pure. 
Contracts  for  material,  machinery  and  supplies  are  now  be¬ 
ing  placed.  The  plans  are  drawn  to  comprehend  a  large  and 
fine  plant.  Part  of  this  plant  will  be  a  “rushed  construc¬ 
tion”  job,  and  the  final  plant  will  be  laid  out  with  all  labor- 
saving  and  money-saving  improvements,  so  as  to  operate  when 
zinc  drops  to  its  low  future  limit.  A  refinery  making  strictly 
high-grade  spelter  analysing  99.92%  is  to  be  started  at  once 
with  a  large  initial  capacity,  deriving  its  99%  metal  from 
selected  ores. 

WATERTOWN,  S.  D. — Mar.  25 

Thirty  Pennsylvania  Capitalists  Are  Interested  in  a  com¬ 
pany  which  has  taken  steps  to  locate  oil  fields  north  of 
Watertown.  The  undertaking  is  the  result  of  efforts  made 
eight  years  ago  .  to  locate  oil,  which  efforts  were  abandon-^d 
owing  to  lack  of  proper  drilling  equipment.  Nearly  3,000 
acres  have  been  leased  and  10,000  acres  additional  will  be  se¬ 
cured  before  work  is  started.  The  company  has  sent  F.  C. 
Weaver  of  Meadville,  Penn.,  to  Watertown  to  obtain  leases 
and  supervise  operations.  Mr.  Weaver  states  that  at  least 
four  wells  will  be  drilled  this  season. 

TORONTO,  ONT. — Mar.  18 

Sir  Thomas  White,  Finance  Minister,  recently  speaking  in 
Parliament  about  the  mining  tax,  expressed  surprise  at  the 
light  taxation  to  which  mines  were  subjected  by  the  Prov¬ 
ince  of  Ontario,  which  only  collected  $300,000  a  year  from  its 
vast  mineral  deposits.  Referring  to  the  allowance  it  was 
proposed  to  make  in  estimating  the  capital  of  mining  com¬ 
panies  for  exhaustion  of  ore,  he  said  that  in  the  United  States, 
mining  companies  were  allowed  only  a  reduction  of  5%  from 
the  income  tax  to  which  they  were  subjected.  In  administer¬ 
ing  the  Canadian  law  the  department  would  be  prepared  to 
grant  a  more  liberal  allowance,  in  some  cases  amounting  to 
10,  12,  or  even  15%. 

Prohibition  of  the  Export  of  Nickel,  nickel  ore  and  nickel 
matte  “to  destinations  other  than  the  United  Kingdom  or 
British  possessions”  except  on  license  is  contained  in  an 
order-in-council  by  the  Canadian  Government.  This  action 
was  taken  on  the  recommendation  of  Hon.  J.  D.  Reid,  Minister 
of  Customs,  following  a  prolonged  investigation  of  the  ques¬ 
tion  of  nickel  export.  A  number  of  other  products  are  em¬ 
braced  in  the  list  of  prohibitions  including  asbestos.  This  is 
merely  a  temporary  war  measure,  but  judging  from  the 
recent  expressions  of  public  opinion,  it  is  not  at  all  unlikely 
that  the  final  settlement  of  the  question  may  be  along  simi¬ 
lar  lines.  The  International  Nickel  Co.  is  advised  by  Canadian 
authorities  that  such  license  will  be  issued  to  it  and  that 
there  is  nothing  in  this  order  in  council  that  will  affect  its 
operations  as  now  conducted. 

An  Interesting  Announcement  Is  Expected  Shortly  concern¬ 
ing  a  deal  between  the  Dome  Mines  and  the  Dome  Extension. 
For  some  time  rumors  of  such  a  deal  have  been  current,  but 
no  official  action  was  ever  taken.  Terms  have  finally  been 
arranged,  however,  and  notices  to  this  effect  are  to  be  sent 
out  to  the  shareholders.  The  Dome  takes  a  year’s  option  on 
the  Dome  Extension,  and  has  the  privilege  of  taking  Dome 
Extension  for  Dome  stock  on  basis  of  50  shares  of  Dome 
Extension  for  one  share  of  Dome.  As  Dome  is  selling  at 
$25  this  puts  a  value  of  50c.  per  share  on  the  2,300,000  shares 
of  Dome  Extension  stock  issued.  The  Dome  will  drive  for  the 
Dome  Extension  ground  from  the  800  ft.  level  of  the  No.  3 
shaft,  and  will  probably  do  some  diamond  drilling  at  the  same 
time.  It  has  long  been  believed  that  the  Dome  orebodies  ex¬ 
tended  into  the  Dome  Extension  ground.  Diamond  drilling  on 
the  Dome  a  few  hundred  feet  from  the  boundary  showed  ore, 
while  a  hole  started  near  the  boundary  was  stopped  before  it 
could  reach  the  ore.  On  the  Dome  Extension  side  of  the  line 
a  diamond-drill  hole  penetrated  the  ore  at  a  vertical  depth  of 
about  500  ft.  The  Dome  orebodies  pitch  to  the  east  and 
where  they  cross  the  boundary  line  should  be  about  400  ft 
down.  There  seems  every  probability  that  the  development 
of  this  property  will  warrant  the  Dome  in  exercising  the 
option,  and  if  it  does  it  should  add  materially  to  the  life 
and  ore  reserves  of  the  Dome. 


ALASKA 

KENNBCOTT  COPPER  (Kennecott) — Produced  9,750,000 
lb.  copper  in  February  ag:ainst  10,000,000  in  January  and 
10,500,000  in  December. 

ARIZONA 
Cochiae  County 

PEABODY  CONSOLIDATED  (Jackson) — Old  Peabody  Cop¬ 
per  Co.,  which  succeeded  Bonanza  Belt,  now  named  Peabody 
Consolidated. 

COMMONWEALTH  EXTENSION  (Pearce) — Four-foot  vein 
cut  by  crosscut  on  225-ft.  level  assays  $15  silver  and  gold; 
will  deepen  shaft  50  ft.  and  again  crosscut  vein. 

CALUMET  &  ARIZONA  (Douglas) — Announced  that  $1,- 
200.000  would  be  spent  in  installation  of  smoke  plant  and  other 
improvements;  two  new  reverberatories  will  be  added;  power 
plant  capacity  will  be  trebled  and  high  tension  transmission 
line  will  be  run  from  smeltery  at  Douglas  to  mines  at  Bis- 
bee. 

BOWIE  MINES  DEV.  (Bowie) — New  organization,  capital¬ 
ized  at  $5,000,000,  to  develop  large  group  of  claims  known  as 
Captain  Bartlett  silver-gold  mines,  situated  in  Buckeye  Caflon 
on  north  side  of  Dos  Cabezos  Mountains.  Some  development 
already  done,  including  100-ft.  adit.  Officers  of  the  corporation 
are  W.  M.  Bartlett,  president,  S.  Roark,  vice-president,  and  J. 
H.  Jaque,  secretary-treasurer. 

Glia  County 

CHRISTMAS  MINE  (Christmas) — Now  employing  150  men; 
shipping  150  tons  dally;  aerial  tramway  from  mine  to  Hayden 
smeltery  now  under  construction  will  increase  tonnage  to  1,000 
tons  daily. 

ARIZONA  COMMERCIAL  (Globe)— Company  installing 
power  plant,  two  600-kw.  generators  at  Eureka  shaft  to  oper¬ 
ate  hoists  and  pumps  at  both  Copper  Hill  and  Eureka  shafts; 
now  shipping  280  tons  daily. 

OLD  DOMINION  (Globe) — Concentrator  treating  750  tons 
a  day  and  flotation  plant  treating  300  tons  slimes  per  day. 
Company  shipping  100  tons  water  concentrates  and  25  tons 
flotation  concentrates  to  International  smeltery  at  Miami 
daily. 

Greenlee  County 

ARIZONA  COPPER  (Morenci) — Installing  new  5,600-cu.ft. 
compressor  at  Morenci  sub-power  station. 

Mohave  County 

OATMAN  POPULATION  is  reported  at  7,000  and  gradually 
increasing.  District  is  active  and  properties  continue  to 
change  hands. 

AMERICAN  MOLYBDENUM  (Cedar  Valley)  —  Producing 
daily  300  lb.  concentrates  with  5-stamp  mill  working  two 
shifts. 

YUCCA  TUNGSTEN  (Yucca) — New  25-ton  concentrator, 
recently  placed  in  operation,  running  one  shift  daily;  mines 
working  tw’o  shifts. 

ARIZONA  VENTURE  (Cedar  Valley) — Shipped  another 
consignment  from  Waldron  mine,  consisting  of  1,100  lenzite 
crystals,  valued  at  $10,000. 

NEVADA-ARIZONA  (Kingman) — A  9-ft.  vein  assaying  $70 
a  ton  developed  on  500-ft.  level.  Force  will  be  increased 
and  sinking  pushed  to  700-ft.  point. 

UNITED  WESTERN  (Oatman) — Crosscut  on  500-ft.  level 
struck  hanging  wall  of  vein  at  point  300  ft.  from  shaft.  Vein 
penetrated  15  ft.  without  disclosing  foot  wall;  ore  averages 
$15. 

GOLCONDA  (Golconda) — Following  recent  visit  by  Nathan 
L.  Amster,  a  sliding  scale  of  wages  adopted  by  Union  Basin 
company,  increasing  miners’  wages  from  $3.50  to  $4.65  per 
shift. 

MURDOCK  (Oatman) — Sinking  main  shaft  to  500-ft.  point. 
A  43-ft.  gallows  frame  erected  and  a  25-hp.  gasoline  hoist, 
65-hp.  gasoline  engine  and  340-cu.ft.  compressor  being  In¬ 
stalled. 

IVANHOE  CON.  (Oatman) — Main  shaft  reached  500-ft. 
point  and  station  being  cut.  Vein  being  stoped  on  50-ft. 
level  of  Nancy  Lee  shaft  is  about  1  ft.  v.dde  including  6-ln. 
streak  assaying  $300  per  ton.  Ore  being  sorted  for  ship¬ 
ment. 

Pima  County 

OLD  YUMA  (Tucson) — New  100-ton  mill  being  rushed  to 
completion;  expects  to  treat  molybdenum  ore  within  a  month. 

SAN  XAVIER  (San  Xavier) — Empire  Zinc  Co.  has  engineers 
running  survey  from  San  Xavier  to  Twin  Buttes  R.R.,  8  mi. 
distant,  to  determine  whether  aerial  tramway  or  railroad 
spur  is  preferable. 

YUMA  (Tucson) — Col.  Epes  Randolph  will  begin  shipping 
crushed  ore  to  Tucson  soon;  product  chiefly  molybdenum  ore 
but  also  contains  $3  a  ton  gold;  100  men  employed.  About 
$100,000  spent  in  equipment  and  preliminary  work. 

PAYMASTER  (San  Xavier) — Mill  has  shipped  four  cars 
concentrates  assaying  40*;^  lead.  15%  zinc  and  75  oz.  silver  to 
ton.  Mill  capacity  50  tons  daily,  saving  65%  zinc  values. 
New  shaft  being  sunk  on  20-ft.  ledge  assaying  $65  to  ton  in 
lead  and  zinc. 

SILVERBELL  (Sllverbell) — American  Smelting  and  Reflning 
Co.  has  men  overhauling  mechanical  equipment  and  putting 
Arizona  Southen  R.R.  in  shape  for  business;  rehabilitation  of 
Sasco  smeltery  will  begin  soon.  New  laboratory  will  be  added 
and  sample  mill  reconstructed. 


Pinal  County 

MAGMA  COPPER  (Superior) — Machinery  for  additional 
unit  to  separate  zinc  ordered. 

ASH  CREEK  GOLD  (Wikleman) — J.  H.  Pool,  mining  at 
shallow  depth  in  Sulphur  gulch,  is  taking  out  ore  assaying 
from  $26  to  $82  gold  and  3  to  9%  copper. 

SILVER  KING  (Superior) — A.  B.  Downe  and  E.  Copper- 
thwalte,  respectively  English  engineer  and  financier,  will  re¬ 
vive  famous  old  Silver  King.  Reported  $50,000  raised  for  pur- 
nose.  Silver  King  has  record  of  very  large  production  but 
has  lain  idle  for  25  years. 

JEWELL  &  CORBETT  (Mammoth) — Reported  that  employ¬ 
ees  of  Ray  Consolidated  Copper  Co.  have  purchased  this  group 
In  Galluro  Mountains;  have  been  developing  property  for 
about  six  months,  packing  ore  for  4  mi.  and  shipping  to  Hay¬ 
den  smeltery.  Ore  averages  25  to  35%  copper. 

Yavapai  County 

HBBNERITE  (Eureka) — Mine  of  Orville  Bozarth  sold  to 
E.  J.  Temple  for  $5,000. 

TELSORO  (Prescott) — New  10-stamp  mill  will  operate 
about  Apr.  1,  treating  1,000  tons  per  month.  Ore  runs  $15  per 
ton  free  gold. 

STODDARD  MILLING  (Stoddard) — Work  being  done  pre¬ 
paratory  to  construction  of  100-ton  mill.  H.  Kenyon  Burch, 
will  have  charge  of  construction. 

PITTSBURG  &  JEROME  (Jerome) — Development  again 
under  way  after  delay  on  account  of  cave-in.  Main  shaft  be¬ 
ing  timbered;  force  of  14  men  will  be  doubled  soon. 

RUTH  (Prescott) — Vein  of  solid  lead-zinc  ore  cut  2  ft.  wide 
on  130-ft.  level;  will  ship  regularly  to  Pueblo,  Colo.  Mill  run¬ 
ning  full  time  on  second  class  ore. 

GREEN  FLOWER  (Jerome) — Alexander  Mackay  and  F.  S. 
Stephen,  of  Scotland,  announce  that  development  on  Green 
Flower  claims,  in  Jerome,  will  be  commenced  at  once. 

FIRST  HOME  (Prescott) — Ed.  Block,  of  Prescott,  owner, 
associated  with  Bisbee  men,  have  struck  good  lead-zinc  ore 
after  working  to  depth  of  300  ft.  Have  acquired  neighbor¬ 
hood  Oriental  mill. 

BULLWHACKER  (Prescott) — D.  K.  Harper  and  associates 
have  bonded  famous  old  Bullwhacker  mine  and  will  at  once 
start  cleaning  out  old  200-ft.  shaft.  Bar  of  bullion,  valued 
at  $13,000,  cast  from  130  tons  ore  in  1879. 

Yuma  County 

MAMMON-ZEOLITE  (Parker) — Group  of  12  claims  acquired 
by  L.  H.  Andrews,  of  Nevada,  from  Osborne  Bros.,  under  two- 
year  lease  and  bond.  Supt.  E.  S.  Osborne  will  prosecute  devel¬ 
opment  of  large  orebody,  assaying  7%  copper  and  $12  gold. 

CALIFORNIA 
Amador  County 

FREMONT  (Dry  Creek) — Deepening  of  shaft  to  the  400-ft. 
point  below  and  2,350  level  is  in  progress.  From  150  to  200 
men  employed  in  mine  and  mill. 

JOHN-SON  COPPER  (Jackson) — Reported  that  a  represen¬ 
tative  of  United  States  Steel  Co.  has  been  examining  ore  de¬ 
posits  of  this  property,  said  to  contain  good  grade  of  both 
copper  and  iron  ore. 

AMADOR  STAR  (Plymouth) — Will  be  operated  by  elec¬ 
tricity  supplied  by  Western  States  Gas  and  Electric  Co. 
Transformers  in  place  and  complete  installation  of  electric 
plant  will  be  finished  soon. 

Butte  County 

SOUTH  BANNER  (Oroville) — High-grade  ore  reported  dis¬ 
closed  in  sinking  of  100-ft.  shaft.  A  two-stamp  mill  em¬ 
ployed  for  sampling.  A  Smith-Vaile  duplex  air  compressor  has 
been  ordered.  Installation  of  milling  plant  contemplated. 

Eldorado  County 

GAMBLING  (Falrplay) — New’  machinery  including  hoist 
being  installed;  sinking  of  shaft  to  be  undertaken  soon  as 
installation  completed. 

Kern  County 

BOBCAT  MERGER  (Randsburg) — Property  sold  by  Charles 
Delaney  and  others  to  S.  E.  Vermilyea,  of  Los  Angeles.  Sink¬ 
ing  started.  A  strong  vein  disclosed  on  surface.  Extensive 
development  'contemplated. 

PAGH  (Randsburg) — Sold  to  Dick  Roschl,  Oscar  Lawrence. 
Thomas  C.  Colburn,  C.  G.  Illingworth  of  Randsburg  and  A1 
Davis  of  Monrovia;  price  said  to  be  $5,000.  Test  run  of  gravel 
made  at  Red  Dog  mill  showed  $6  in  gold  and  tungsten,  at  a 
time  when  tungsten  was  worth  only  10c.  per  lb. 

Mariposa  County 

ELIZABETH  MINES  (Hornitos) — Development  company 
formed  by  California  men  to  develop  mine,  a  noted  producer 
of  past.  Capitalization,  $500,000;  officers;  Edward  F.  Dalton, 
president;  Royal  Millar,  vice-president;  Edward  M.  Herberger, 
secretary;  C.  M.  Coffing,  treasurer;  W.  F.  Deaner,  manager; 
George  Keach,  other  director. 

Mouo  County 

MILLER-WICHMAN-HTLTON  (Bridgeport)  —  Property 
taken  under  bond  and  purchase  option  by  men  represented  by 
Nott  Leete,  of  Reno.  Development  of  1,000-acre  property  will 
be  undertaken  in  May.  Another  1,000-acre  tract,  known  as 
Conway,  also  taken  over  by  same  men.  Claims  contain  rich 
gravel  deposits  and  there  is  abundance  of  water. 
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Nevada  County 

QUEEN  REGENT  MERGER  (Spencervllle) — New  $10,000 
concentration  plant  completed  and  operation  be^un.  Plant 
designed  to  handle  high-grade  ores  of  Woehler  mine,  contain¬ 
ing  copper  and  gold.  Concentrates  shipped  for  smelting. 

Sierra  County 

TIGHTNER  (Alleghany) — Crosscut  from  lower  tunnel 
being  driven  to  cut  Red  Star  ledge. 

BIGELOW  (Sierra  City) — High-grade  ore  recently  struck. 
Being  developed  by  Croesus  Mining  Co.  Hugh  McCormick, 
superintendent. 

OXFORD-GOLD  BLUFF  (Downieville) — Working  force  in¬ 
creased.  Large  daily  tonnage  of  quartz  being  crushed.  Grant 
Snyder  in  charge. 

GRAY  EAGLE  (Downieville) — Bonded  to  San  Francisco 
operators.  Unwatering  of  60-ft.  shaft  and  two  drifts  begun. 
Three  shifts  employed.  Dan  Sullivan  in  charge. 

EMERALD  (Downieville) — Quartz  group  in  Jim  Crow 
Cafton  bonded  to  James  H.  Bacon,  of  San  Francisco.  Prospect¬ 
ing  has  revealed  large  ledge  carrying  free  gold.  Deep  de¬ 
velopment  to  begin  at  once. 

YORK  OR  FINNEY  (Downieville) — Lower  tunnel  retim¬ 
bered  to  junction  of  50-ft.  shaft  which  produced  bonanza  ore 
during  early  operations.  Hoisting  and  pumping  apparatus 
under  construction  preparatory  to  cleaning  out  shaft  and 
sinking  on  vein.  G.  B.  Morse  In  charge. 

BESSLER  (Downieville) — Located  on  Downieville- Alle¬ 
ghany  serpentine  belt,  and  former  high-grade  producer,  being 
reopened.  Main  tunnel  retlmbered  and  north  drift  being 
extended  60  ft.  to  tap  payshoot.  Good  values  found  in  new 
ground  opened.  Leo  Bessler,  owner,  is  developing. 

SlHkiyon  County 

MANZANITA  (Brownsville) — New  hoist  and  new  pump  of 
increased  capacity  being  installed  to  handle  large  amount  of 
water  as  sinking  progresses.  Shaft  down  300  ft.  deep,  will 
be  deepened  to  open  ground  for  development. 

COLORADO 
Clear  Creek  County 

BIG  INDIAN  (Georgetown) — Raise  from  adit  level  develop¬ 
ing  promising  body  silver-lead. 

ALBRO  (Dumont) — Drift  on  first  level  has  opened  vein  of 
payable  ore  for  600  ft.,  whose  streak  varies  from  8  to  18  in. 
in  width  and  assays  $50  a  ton. 

San  Juan  County 

LITTLE  GLADYS  (Silverton) — ^Large  tungsten-bearing 
vein  opened  by  a  crosscut  for  width  of  20  ft.,  streaked  and 
spotted  with  htibnerite.  Most  important  streak  is  10  in.  wide, 
and  selected  ore  from  this  portion  runs  50  to  60%  tungsten. 
Preparations  being  made  for  extensive  development. 

Teller  County 

CONSOLIDATED  MINES  AND  REDUCTION  (Cripple 
Creek) — Has  recently  acquired  controlling  interest  in  lease  on 
Ella  W.  and  Mary  A.  properties  on  Tenderfoot  Hill  from  John¬ 
son  &  Mack,  who  have  developed  during  past  year.  Vein 
is  now  opened  at  a  65-ft.  depth  by  drift  from  winze  sunk  from 
adit  level.  Vein  14  ft.  wide  has  average  value  of  $30  a  ton. 
Company  now  controls  group  of  25  claims,  extending  from 
Kitty  Wells  No.  2  on  Carbonate  Hill  to  Hoosier  mine,  on  Ten¬ 
derfoot  Hill.  Planned  to  advance  Tenderfoot  Hill  tunnel 
additional  700  ft.  Metallurgical  tests  being  made  on  the  mill¬ 
ing  ore:  cyanidation  and  oil-fiotation  processes  receiving 
special  attention.  Suitable  mill  site  secured  on  Carbonate 
Hill  and  erection  of  a  mill  of  250  tons’  daily  capacity  is  under 
advisement. 

IDAHO 

ShoMhone  County 

GOLDEN  CHEST  (Murray) — Reported  struck  and  mined 
1,500  lb.  rich  tungsten  ore  in  one  day. 

FRIDAY  GROUP  (Murray) — E.  M.  Smith,  lessee,  expressed 
1,000  lb.  scheelite  concentrates  to  the  Wolf  Tongue  company 
at  Boulder,  Colo.  Entire  shipment,  valued  at  more  than  $3,500, 
sluiced  out  of  old  dump. 

MICHIGAN 

Copper 

ALLOUEZ  (Allouez) — At  present  rate  of  production  output 
for  year  will  exceed  11,000,000  lb.  with  costs  lower  than  for 
1915  despite  higher  wages  paid. 

NEW  ARCADIAN  (Houghton) — Crosscut  from  bottom  of 
shaft  at  1,250-ft.  level  has  cut  lode  for  12  ft.  in  good  forma¬ 
tion  without  reaching  further  wall. 

WOLVERINE  (Kearsarge) — February  production  refined 
copper  was  516,607  lb.  from  28,582  tons  rock,  a  substantial  in¬ 
crease  over  January  output  of  460,947  lb. 

COPPER  RANGE  CON.  (Trimountain) — Trimountain  mill 
recently  burned  will  be  rebuilt.  President  William  A.  Paine 
and  Manager  Fred  W.  Denton  expected  to  visit  property  at 
once  and  decide  on  details  of  construction. 

CALUMET  &  HECLA  (Calumet) — Average  miner’s  pay 
per  shift  during  February  was  $4.35.  Reported  2,000  new 
savings  accounts,  largely  of  miners,  opened  in  county  banks 
during  past  year;  consolidated  bank  statements  show  increase 
in  deposits  totaling  about  $20,000,000. 

Iron 

ODGERS  (Crystal  Falls) — First  drift  started  now  in  150  ft. 
Pumps  taxed  to  capacity;  additional  boilers  Installed.  Ore 
should  be  reached  on  first  sub-level  soon. 

L.  S.  &  I.  RY.  (Marquette) — Received  448  new  steel  ore 
cars  recently,  with  52  yet  to  come.  Pour  new  freight  loco¬ 
motives  will  be  held  for  ore  business  early  in  April. 

JONES  &  LAUGHLIN  (Ishpeming) — Mine  office  and  labora¬ 
tory  to  be  constructed  at  Iron  Mountain  Lake  mine.  Shaft 
work  will  be  resumed  shortly.  No  ore  ever  mined  here  but 
deposit  is  large  and  ore  high-grade.  This  will  be  company’.^ 
headquarters  on  Marquette  range. 


MINNESOTA 
Cnynna  Range 

IRON  MOUNTAIN  (Manganese) — A  1,600-gal.  per  min 
pump  has  been  installed  at  main  pump  station. 

HAROLD  (Hibbing) — Officially  stated  that  season’s  pro¬ 
duction  will  be  curtailed  35%  owing  to  inability  to  secure 
vessel  capacity.  Property  owned  by  Great  Northern  Ore  Co 

CUYUNA  RANGE  POWER  (Bralnerd)— New  dam  at  Pilll 
ager,  near  Bralnerd,  will  generate  2,000  hp.  At  Riverton,  Minn 
on  western  end  of  North  Range  of  Cuyuna  District,  company  is 
building  a  1,000  kw.  generating  station. 

FERRO  (Ironton) — Contract  let  for  new  headframe.  An 
electric  hoist  will  be  installed.  The  company  (Onahman  Iron 
Co.)  now  holds  option  on  Iron  Mountain  mine  nearby,  whose 
product  is  also  manganiferous  iron  ore. 

CUYUNA-SULTANA  (Ironton) — L.  L.  Culbertson,  of  Duluth, 
prominently  identified  with  company,  recently  returned  from 
Chicago  where  he  contracted  for  sale  of  50,000  tons  ore  at  $4.25 
per  ton,  based  on  ore  running  16%  manganese,  38  to  42% 
iron  and  under  10%  silica.  Information  given  out  does  not 
mention  percentage  limitations  of  phosphorus. 

Mesabl  Range 

LEONARD-BURT  (Chisholm) — Stripping  started  recently 
with  about  85  men  employed. 

SPRING  (Mesaba) — Orders  expected  soon  to  operate  mine 
which  has  not  been  worked  for  several  seasons. 

SHENANGO  (Chisholm) — Mine  opened  for  season  with 
about  300  men  employed  underground  and  in  pit. 

ALPENA  (Virginia) — Mine  will  be  worked  this  year  using 
milling  system  as  pits  are  too  deep  for  shovels. 

DULUTH  &  IRON  RANGE  RY.  (Two  Harbors)— Work  pro¬ 
gressing  rapidly  on  new  No.  2  ore  dock  being  built  of  steel 
and  concrete  but  it  will  not  be  ready  for  use  until  fall. 

JEAN  .(Eveleth) — Property  will  be  opened  and  stripped 
by  A.  G.  Kingston,  who  holds  lease.  Equipment  has  been  pro¬ 
cured.  Ore  deposit  not  large  but  of  good  grade. 

HARTLEY  (Chisholm) — Mine  will  be  worked  this  year 
after  five  years  idleness.  Three  locomotives  and  two  shovels 
will  be  used.  Men  working  two  shifts  will  be  employed,  soon 
as  frost  leaves. 

MISSOURI-KANSAS-OKLAHOM.l 

FEDERAL  LEAD  (Flat  River,  Mo.) — Will  build  new  2,000- 
ton  mill  at  Elvins. 

KENEFICK  ZINC  (Joplin,  Mo.) — Has  purchased  the  entire 
capital  stock  of  the  Milan  Zinc  and  Lead  Corporation. 

ONCE  MORE  (Joplin,  Mo.) — Is  preparing  to  open  its  sec¬ 
ond  shaft  in  West  Joplin  sheet  ground  district  and  put  on 
double  shifts  both  for  the  mill  and  underground. 

CENTURY  ZINC  (Plcher,  Okla.)— Has  taken  a  lease  on 
160  acres  of  the  Ewart  land  adjoining  the  tract  being  de¬ 
veloped  by  the  Plcher  Lead  Co.  at  Plcher,  Okla.  and  will  start 
four  prospect  drills  at  work  at  once.  This  company  de¬ 
veloped  one  property  in  this  vicinity  last  summer  and  sold  to 
the  Admiralty  Zinc  Co.  for  $175,000. 

ATHLETIC  (Joplin,  Mo.) — Plant  at  old  Lincoln  mine  now 
has  28  sludge  tables.  Company  recently  installed  two  40-ft. 
Dorr  thickeners.  Large  ventilating  fan  being  built  over  two 
10-in.  drill  holes.  A  surface  railroad  for  hauling  ore  is  also 
being  installed.  Since  acquiring  mine  last  summer,  Charles  T. 
Orr  and  associates  have  spent  $30,000  on  improvements,  and 
additional  betterments  planned  will  cost  $20,000  more. 

MONTANA 
Cascade  County 

ANACONDA  (Great  Falls) — Work  on  new  electrolytic  zinc 
plant  progressing  favorably  and  good  showing  has  been 
made.  Cllfton-Applegate  Co.  contractor,  has  excavated  100,- 
000  cu.yd.  of  earth  in  preparing  site  and  foundations  of  va¬ 
rious  divisions  are  in  the  following  stages  of  completion: 

Roasters — concrete  being  poured  and  foundations  will  be 
complete  in  few  days;  electrolytic — forms  practically  com¬ 
pleted;  lead  casting — forms  are  practically  completed.  Leach¬ 
ing  and  power  plant  forms  being  placed  in  position.  As  neces¬ 
sary  adjuncts  to  work  temporary  buildings  installed  as  fol¬ 
lows:  (jffice,  shops,  boiler  house,  locomotive  roundhouse,  while 
warehouse  is  now  building.  Construction  tracks,  piping,  etc., 
placed  as  work  demands,  being  extended  and  changed  from 
time  to  time.  The  refining  divisions  are  in  charge  of  F.  C. 
Jaccard,  while  F.  B.  Prescott  is  responsible  for  smelting  divi¬ 
sions  and  F.  J.  Brule  is  superintendent  of  entire  construc¬ 
tion  work. 

Gallatin  County 

GALLATIN  GOLD  DREDGING  CO.  (Bozeman) — Company 
Incorporated,  with  capital  stock  of  $2,000,000  having  2,000,000 
shares  of  $1  par.  Company  controls  6,200  acres  in  Gallatin 
(bounty,  extending  from  northwest  corner  Yellowstone  National 
Park,  following  West  Gallatin  River  for  22  ml.  to  its  mouth. 
Will  conduct  mining  and  dredging  operations  on  lands,  said  to 
contain  gold,  copper,  asbestos  and  coal  deposits.  Company 
will  also  operate  power  plants  in  Washington,  Montana  and 
Idaho.  Headquarters  at  Spokane,  Wash. 

Lewin  and  Clark  County 

MADDEN  SCRATCH  GRAVEL  MINES  CO.  (Helena)— In¬ 
corporated  to  develop  group  of  three  claims  in  Scratch  Gravel 
District  formerly  owned  by  late  M.  L.  Jacquemin,  of  Helena. 
Principal  vein  opened  to  depth  of  190  ft.  by  tunnel,  showing 
good  assays.  New  company  will  sink  shaft  and  develop. 

SCRATCH  GRAVEL  (Helena) — Is  cutting  station  on  300- 
ft.  level  and  will  soon  begin  drifting  on  vein  both  ways. 

MiNMonla  County 

CHROMIUM  GOLD  (De  Borgia) — Will  resume  operations 
about  Apr.  1.  Property  of  340  acres  contains  large  bodies 
low-grade  gold  ore,  opened  up  to  400-ft.  depth  by  central 
shaft.  Mine  is  worked  by  glory-hole  and  caving  system. 
Workings  show  immense  body  hematite  and  porphyritlc 
quartz,  carying  average  of  $1.26  gold.  Mine  is  capable  of  pro¬ 
ducing  from  800  to  1,000  tons  a  day  with  low  mining  and 
ing  costs.  Mill  includes  35  stamps,  Deister  tables  and  cyanide 
plant. 
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silver  Bow  County 

EAST  BUTTE  (Butte) — February  production  was  1,277,160 
lb  copper.  Thanks  to  high  price  company’s  profits  now 
amount  to  $100,000  monthly  in  spite  of  leaner  ore  mined  for 
last  five  months. 

NORTH  BUTTE  (Butte) — Granite  Mountain  shaft  now 
down  3,165  ft.  and  will  be  carried  to  3,600-ft.  level.  A  station 
will  be  cut  at  the  3,200-ft.  level.  In  order  to  make  greatest 
possible  output  the  Granite  Mountain'  and  the  Speculator 
shafts  are  both  being  used  for  hoisting  ore. 

BUTTE  &  GREAT  PALLS  (Butte) — Has  purchased  Dewey 
and  four  other  claims  adjoining  its  property.  Price  was  $50,- 
000  cash  and  26,000  shares  treasury  stock.  Dewey  claim  gives 
control  of  large  vein  easily  worked  through  company’s  pres¬ 
ent  shaft.  Dewey  vein  shows  outcrop  60  ft.  wide,  assaying 
from  1  to  8%  copper  and  7  oz.  silver. 

BUTTE  &  SUPERIOR  (Butte) — About  400  tons  more  of 
concentrates  treated  In  oil-flotation  plant  in  February  than  in 
preceding  month,  having  a  decrease  of  $7.60  a  ton  from  value 
stated  in  last  rejport,  also  a  decrease  of  65c.  per  ton  in  cost 
of  production.  From  49,800  tons  of  ore  handled  in  flotation 
plant  in  February,  10,775  tons  of  concentrates  valued  at  $93.56 
a  ton  were  recovered  at  a  cost  of  $2.52  a  ton. 

BUTTE-BALLAKLAVA  (Butte) — Management  has  made 
deal  with  Anaconda  whereby  latter  will  mine  for  former  high- 
grade  in  Ballaklava  ground,  now  being  developed  in  drift 
from  Anaconda’s  High  Ore  mine.  High  Ore  drift  being  ex¬ 
tended  into  Ballaklava  at  depth  corresponding  to  2,200  level 
of  latter,  or  600  ft.  below  present  bottom  of  Ballaklava  shaft. 
Production  averaging  close  to  250  tons  per  day,  coming  mostly 
from  800-,  1,000-,  1,200-  and  1,600-ft.  levels.  Considerable  de¬ 
velopment  being  done  on  l,60o  level,  blocking  out  new  ore- 
bodies. 

NEVADA 

EMmernIda  County 

REORGANIZED  CRACKER  JACK  (Goldfield) — In  addition 
to  original  holdings  has  acquired  adjoining  ground  of  Adams 
Goldfield  Mining  Co.  Engineers  are  sampling  and  surveying 
old  workings  to  determine  future  development. 

GOLDFIELD  CONSOLIDATED  (Goldfield)— Will  open 
branch  office  in  San  Francisco  for  purpose  of  investigating 
mining  properties  with  view  to  purchase.  Work  will  be  under 
direction  or  E.  A.  Julian.  Office  of  purchasing  agent  will  also 
be  moved  to  San  Francisco  at  same  time,  from  where  it  can 
better  serve  various  subsidiary  companies. 

Humboldt  County 

PATTERSON  &  NELSON  (Toy) — Report  30-in.  vein  of  tung¬ 
sten,  averaging  5%,  on  granite-lime  contact.  Will  build  15- 
ton  concentrator. 

ROCHESTER  MINES  (Rochester) — Mill  has  been  handling 
137  tons  a  day  from  Mar.  8  to  date;  bullion  shipment  made 
recently  amounted  to  $10,000,  representing  a  7-day  run  from 
Mar.  8  to  15. 

SEVEN  TROUGHS  (Seven  Troughs)— North  drift  on  1,500 
level  has  struck  streak  of  ore  opening  to  4  in.  wide  and  assay¬ 
ing  $500  a  ton.  The  1,300  south  drift,  already  at  650-ft. 
point,  will  be  driven  600  ft.  further. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Mar.  18 
was  8,771  tons,  valued  at  $196,635,  compared  with  8,311  tons 
for  week  previous.  Producers  were:  Tonopah  Belmont,  3,172 
tons;  Tonopah  Mining,  2,000;  Tonopah  Extension,  1,800;  Jim 
Butler,  750;  West  End,  635;  Rescue-Eula,  91;  MacNamara,  32; 
Cash  Boy,  22;  miscellaneous  leases,  260  tons. 

JIM  BUTLER  (Tonopah) — During  February  3,139  tons  were 
produced  and  shipped  to  Millers  plant  of  Belmont  Milling  Co. 
Operating  profit  for  month  amounted  to  $25,512. 

TONOPAH  MINING  (Tonopah) — During  February,  6,896 
tons  were  mined  and  milled  of  $16.69  average  value  per  ton, 
producing  142,295  oz.  bullion,  valued  at  $105,200.  Net  profit 
amounted  to  $50,605. 

RESCUE-EULA  (Tonopah) — Management  reports  encoun¬ 
tering  strong  vein  in  Eula  crosscut  on  950-ft.  level  at  several 
hundred  foot  distance  from  main  shaft.  Now  drifting  east, 
breaking  5  ft.  of  ore,  averaging  better  than  $20  per  ton. 
Ore  bins  being  erected. 

TONOPAH  EXTENSION  (Tonopah) — Company  reports  Mur¬ 
ray  vein,  exposed  on  1,540-ft.  level  of  Victor  shaft,  to  be  32 
ft.  wide,  25  ft.  of  which  is  very  good  ore.  Trams,  bins  and 
other  surface  equipment  being  rapidly  completed,  making  "Vic¬ 
tor  shaft  main  outlet  for  deeper  levels. 

TONOPAH  BELMONT  (Tonopah) — Net  profit  for  February 
amounted  to  $108,221,  compared  with  $86,564  for  January. 
During  month  12,300  tons  were  treated,  having  a  net  value 
of  $177,663.  On  1,100-ft.  level,  1,103  crosscut  is  being  directed 
with  object  of  picking  up  extension  of  producing  vein  recently 
discovered  in  Rescue-Eula  mine,  on  950-ft.  level. 

TONOPAH  MIDWAY  (Tonopah) — Report  shows  work  con¬ 
fined  to  No.  1  (new)  shaft,  where  development  from  1,330-ft. 
level  encountered  large  vein  yielding  encouraging  assays  but 
no  ore  in  commercial  quantities.  Winze  work  which  returned 
higher  average  assays  temporarily  suspended  because  of 
water.  At  No.  1  shaft  (old  workings)  only  leasers  working. 
About  40  men  employed.  Royalties  in  1915  amounted  to 
$11,089. 

Storey  County 

ANDES  (Virginia) — Extracted  25  cars  on  350  level  stope. 

HALE  &  NORCROSS  (Virginia) — Repairing  tunnel  resumed. 

CON.  VIRGINIA  AND  OPHTR  (Virginia) — Joint  2,700  level 
west  crosscut  continued  through  vein  porphyry,  requiring 
close  timbering. 

OPHIR  AND  CENTRAL  (Virginia) — Repairs  continue  on 
tunnel  level  and  winze  station;  250  level  east  crosscut  ex¬ 
tended  to  old  stope. 

SIERRA  NEVADA  (Virginia) — Saved  91  tons,  averaging 
$12.70,  from  2,500  level.  No.  1  stope.  Winze  deepened  5  ft.; 
bottom  in  low-grade  ore,  but  $40  to  $50  ore  on  foot  wall. 


CROWN  POINT-BELCHER  (Gold  Hill)— Saved  271  cars  of 
ore  from  1,600  level.  No.  2  raise,  and  14  cars  from  No.  1 
drift.  Jacket  mill  received  242  tons  mine  rock,  736  tons  dump 
rock. 

OPHIR-CON.  VIRGINIA  (Virginia)- Joint  2,700  level  west 
prospecting  crosscut  in  soft  vein  porphyry  and  streaks  of 
uartz;  face,  422  ft.  from  winze.  (Central  tunnel  connecting 
rifts  repaired  and  northeast  crosscut  advanced  on  250 
level. 

MEXICAN  (Virginia) — Prospecting  crosscuts  on  2,500  and 
2,700  levels  advanced  through  porphyry  and  quartz  of  low 
assay.  Incline  winze  on  1,600  level  is  being  equipped  with 
ladders.  Mexican  mill  received  386  tons  custom  ore,  average 
assay  $23  per  ton,  gross  value  about  $9,000. 

UNION  CON  (Virginia) — Extracted  294  tons,  of  which  70, 
averaging  $25.35,  came  from  2,400  level,  stope  No.  4;  115  tons, 
averaging  $22.23  from  No.  5  stope;  109  tons,  averaging  $28.90 
from  2,500  level  No.  3  stope.  Continued  reopening  2,700  level 
north  drift.  Union  shaft  reopened  2o  ft.  during  week,  now  in 
good  condition  to  265-ft.  point  below  2,000  level. 

NEW’  MEXICO 

Grant  County 

LAST  CHANCE  (Liedendorff) — Robert  E.  Fisk,  owner  of 
Last  Chance,  is  now  at  property  arranging  for  resumption  of 
operations. 

CARLISLE  (Steeplerock) — First  payment  of  $10,000  made 
to  Geo.  H.  Utter,  former  owner;  will  begin  freighting  ore 
to  Duncan,  Ariz.,  this  month. 

BONNEY  (Lordsburg) — Stockholders  at  recent  annual 
meeting  elected  following  officers:  Mr.  Van  Wort,  of  Beloit. 
Wis.,  president;  E.  F.  Laffin,  of  Lordsburg,  vice-president; 
J.  B.  Foster,  of  Chicago,  secretary-treasurer;  J.  F.  Galster, 
of  Jackson,  Mich.,  and  Thos.  A.  Lister,  of  Lordsburg,  direc¬ 
tors.  Several  leasers  are  shipping  copper-gold  and  silver 
ores  from  property,  which  is  also  being  actively  developed. 

Otero  County 

MAUDE  S.  (Jarilla) — C.  A.  Ross  and  Lee  Manning,  of  El 
Paso,  have  bonded  Maude  S.,  copper-gold  property,  and  will 
begin  operations  at  once. 

Sierra  County 

CABALLO  MT.  (Cutter) — Now  shipping  regularly  ore  which 
averages  about  12%  copper,  freighting  to  Cutter  and  ship¬ 
ping  thence  to  El  Paso. 

GOLD  BELL  (Hillsboro) — New  organization  to  operate 
Gold  Bell  group  of  six  claims,  2  Vi  mi.  northeast  of  Hillsboro. 
Capitalization,  $100,000;  officers,  J.  M.  Barracks,  president; 
A.  W.  Pollard,  secretary,  and  J.  B.  Taylor,  treasurer. 

Socorro  County 

OZARK  SMELTING  AND  MINING  (Magdalena)— Gross  out¬ 
put  in  1915,  $794,149;  net,  $548,572. 

MOGOLLON  (Mogollon) — Has  made  another  shipment  of 
11  bars  bullion,  valued  at  $12,000. 

MAGDALENA  (Magdalena) — Recently  organized  to  oper¬ 
ate  Hardscrabble  mines,  announces  intention  to  erect  smeltery 
which  would  treat  custom  ore.  Only  smeltery  now  treating 
custom  ore  in  New  Mexico  is  at  San  Pedro,  Santa  Fe  County. 

OREGON 
JoMcphtnc  County 

QUEEN  OF  BRONZE  (Takilma  District) — Reported  pur¬ 
chased  by  Spokane  and  Portland  capitalists  headed  by  Twohy 
Bros,  and  John  Hampshire,  for  $15,000.  Product  hauled  and 
shipped  to  Kennett,  Calif.,  smeltery,  said  to  run  15  to  25% 
copper  and  $5  gold  a  ton.  Roy  H.  (jlarke,  of  Spokane,  made 
general  manager. 

TEX.\S 

Brewster  County 

QUICKSILVER  DEPOSIT  discovered  in  northeastern  part 
of  the  county;  establishment  of  a  camp  expected  soon. 

SULPHUR  MINES  NORTH  OF  TOYAH  will  be  operated 
within  next  few  months.  Machinery  will  be  installed  and 
shipment  of  sulphur  expected  within  six  months.  F.  M.  Dancy, 
sulphur  capitalists  of  New  Orleans  is  interested. 

El  Paso  County 

HAZEL  (Allamoore) — Mineral  Milling  company  now  ship¬ 
ping  4  cars  a  week;  employs  80  to  90  men.  Between  the  two 
old  shafts,  new  shaft  being  sunk,  which  has  disclosed  8-ft. 
vein  low-grade  ore  at  70-ft.  depth.  On  first  level  of  east  shaft, 
a  20-in.  vein  was  struck  assaying  100  oz.  silver  and  20%  cop¬ 
per  to  the  ton. 

TENNESSEE 

Greene  County 

VIRGINIA  IRON,  COAL  AND  COKE  (Haysville) — Has 
leased  iron  deposits  and  reported  wilt  build  railroad  to  them. 

SOUTHERN  ZINC  (Fall  Branch) — Zinc  mines  on  northern 
edge  of  county,  also  neighborhood  properties  in  Scott  County, 
Virginia,  purchased  by  New  York  company,  John  H.  Banks, 
consulting  engineer. 

UTAH 

Beaver  County 

INDIAN  QUEEN  (Newhouse) — "Work  will  be  resumed.  A 
$4,000  working  fund  has  been  levied  by  assessment.  Ore  run¬ 
ning  well  in  lead  and  silver  opened  on  200-ft.  level. 

MOSCOW  (Milford) — New  Cullen  shaft  down  to  940-ft. 
level.  Connections  will  be  made  with  old  workings  at  1,000 
ft.  Lead-silver  ore  of  good  grade  oner.ed  in  Back  vein  be¬ 
tween  400-  and  500-ft.  levels.  Ore  bins  full,  and  shipments 
being  made. 

CEDAR-TALISMAN  (Milford) — Company  now  issuing 
monthly  report  to  stockholders.  February  report  shows  ore 
shipments  brought  $2,133.  Total  disbursements,  $1,618;  net 

f>roflt,  $514.  Three  feet  of  high-grade  zinc  ore  opened  in 
ower  workings. 
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Jnab  County 

TINTIC  SHIPMENTS  for  the  week  ended  Mar.  17  amounted 
to  135  cars  from  23  shippers. 

GOLD  CHAIN  (Mammoth) — New  copper  ore  opened  on  the 
400-ft.  level,  and  shipments  being  made  of  four  to  five  cars  a 
week. 

SCRANTON  (Eureka) — About  30  men  working  on  leases 
in  old  workings  have  produced  ten  cars  of  lead  and  zinc 
ore. 

MAMMOTH  (Mammoth) — Copper  ore  being  mined  above  the 
600-  and  on  1,600-ft.  levels.  Attempting  to  keep  daily  output 
at  100  tons. 

IRON  BLOSSOM  (Silver  City) — New  copper  deposit  fol¬ 
lowed  to  1,000-ft.  level  and  found  extending  to  lower  depth. 
Little  work  yet  done  on  it  to  north  or  south. 

EAGLE  &  BLUE  BELL  (Eureka) — Ore  being  hoisted  from 
1,700  level  with  new  electric  equipment.  New  lead-silver 
orebody  developed  from  the  1,550-ft.  to  1,800-ft.  level. 

YANKEE  CONSOLIDATED  (Eureka) — Prospecting  in  east¬ 
ern  part  of  property  to  locate  extension  of  Beck  Tunnel  ore 
zone.  Shipments  from  new  orebody  will  soon  be  resumed. 

DRAGON  CONSOLIDATED  (Silver  City)— Iron  ore  is  be¬ 
ing  shipped;  ore  occurs  on  contact  of  monzonite  porphyry  and 
limestone.  Shipments  of  medium-  and  low-grade  ore  being 
made  to  Tintic  Milling  Co.  from  section  adjoining  Iron 
Blossom. 

CHIEF  CONSOLIDATED  (Eureka) — Manganese  ore  being 
mined  from  some  of  claims  east  of  Homansville.  Buildings 
erected  and  machinery  Installed.  Connections  made  with  Utah 
Power  and  Light  Co.’s  lines  for  power;  new  compressor  pur¬ 
chased  of  200  cu.ft.  capacity. 

TINTIC  MILLING  (Silver  City) — The  two  Holt-Dern  roast¬ 
ers  are  reported  doing  good  work,  treating  about  90  tons  a 
day;  mill  crushing  and  leaching  sections  running  smoothly, 
when  plant  attains  capacity — 300  tons  a  day — there  will  be 
three  Holt-Dern  and  one  Christensen  roaster. 

KING  WILLIAM  (Eureka) — Reorganization  impending. 
Property  located  near  Centennial  Eureka  recently  sold  at 
sheriff’s  sale,  and  bid  in  by  one  of  the  directors.  Pro¬ 
posed  new  company  will  be  capitalized  with  1,000,000  shares. 
Old  stock  holders  will  be  allowed  share  for  share,  upon 
payment  of  an  assessment  of  not  over  Ic.  a  share  to  be  levied 
to  meet  company’s  indebtedness. 


Salt  Lake  County 

AN  OLD  TAILINGS  DUMP  at  the  mouth  .of  Big  Cottonwood 
Cafton — estimated  to  contain  5,000  tons  of  marketable  ore — 
will  be  utilized.  A  spur  is  being  built  from  Wasatch  terminal 
of  Salt  Lake  &  Alta  R.R.  to  handle  ore. 

EMMA  COPPER  (Alta) — Contract  work  being  done  to 
reach  a  block  in  neighborhood  of  stopes  productive  in  old 
Emma. 

MAXFIELD  (Salt  Lake) — Returns  received  from  two  cars 
silver-lead  ore  shipped  recently  from  1,700-ft.  level.  F.  H. 
Vahrenkamp  is  manager. 

OHIO  COPPER  (Bingham) — Property  under  lease  to  the 
General  Exploration  Co.  is  mining  and  milling  2,400  tons  cf 
ore  daily.  Royalties  are  paying  interest  on  the  Ohio  com¬ 
pany  bonds. 

BINGHAM  MINES  (Bingham) — Station  being  cut  on  Mas- 
cotte  tunnel  level  at  Bingham  Mines,  and  a  new  electrically 
driven  compressor  will  be  installed,  steam  plant  having  been 
discarded.  Both  Dalton  &  Lark  and  Yosemite  mines  will  use 
this  equipment.  Work  will  be  resumed  at  latter  property 
soon. 

Summit  County 

BROADWATER  MILL  (Park  City) — Operations  on  tailings 
are  in  progress. 

AMERICAN  FLAG  (Park  City) — Property  being  worked 
by  lessees  under  Fred  L.  Schrott. 

NAILDRIVER  (Park  City) — New  face  of  ore  opened; 
enough  ore  being  mined  to  cover  operating  expenses. 

BIG  POUR  MILL  (Park  City) — Work  will  soon  begin  at 
the  Atkinson  mill  below  Park  City,  preparatory  to  starting  up. 

DALY  WEST  (Park  City) — Plentifui  supply  of  water  will 
soon  be  available,  and  work  is  being  done  in  mill  preparatory 
to  resuming  operations. 

Tooele  County 

DIAMOND  MATCH  CO.  (Grants) — Construction  commenced 
at  Grants,  30  mi.  west  of  Salt  Lake  City  on  Western  Pacific 
R.R.,  of  $50,000  potash  plant,  to  extract  potash  from  water  of 
Great  Salt  Lake.  Work  is  in  charge  of  J.  H.  Reeve,  of  Oswego, 
N.  Y.  Utah  match  factory  not  contemplated  at  this  time. 
This  is  second  plant  of  its  kind,  first  being  that  of  Utah 
Chemical  Co.  near  Saltair. 

CANADA 
British  Columbia 

HUDSON  BAY  (Salmo) — Will  commence  immediate  con¬ 
struction  of  7-mi.  railroad  connecting  Great  Northern  R.R.  at 
Salmo  with  4,000-ft.  tramway  from  mine.  Since  taking  over 
property  last  September,  operators  have  shipped  4,000  tons 
carbonate  ore  running  27  to  35%  zinc.  Present  operators  hold 
property  under  three-year  lease  and  bond  for  $200,000,  prac¬ 
tically  payable  from  royalties.  Partners  in  lease  are  A.  C. 
Jameson;  R.  K.  Neill,  M.  W.  Bacon  and  W.  'E.  Cullen,  of 
Spokane. 

Manitoba 

MOOSE  (Gold  Lake) — Machinery  being  installed  by  Henry 
Cecil,  of  Haileybury. 

PILOT  (Gold  Lake) — Property  being  developed  by  Boston 
syndicate,  putting  down  two  shafts. 


Nova  Scotia 

AMERICAN-CANADIAN  MINING  (Pictou)— Company  will 
resume  development  of  its  copper  property  under  direction  of 
Herbert  G.  Officer. 

Ontario 

T.  &  N.  O.  RY.  ore  shipments  for  February  were  as  follows* 
From  Cobalt  proper,  Beaver,  34  tons;  Buffalo,  38;  Cobalt 
Comet,  55;  Coniagas,  84;  Crown  Reserve,  81;  Kerr  Lake  84* 
La  Rose,  87;  McKlnley-Darragh,  208;  Mining  Corporation  of 
Canada,  Cobalt  Lake,  122;  Townsite-Clty,  85,  totaling  207;  Nin- 
Issing,  65;  Penn  Canadian,  36;  Peterson  Lake,  123;  Temlskam- 
ing,  39;  total,  1,141  tons.  Prom  New  Liskeard:  Casey  Cobalt 
29  tons.  Total  silver  ore  shipments,  1,172  tons.  Nickel  from 
Porquois  Jet.,  Alexo  Mine,  1,026  tons. 

ROCHESTER  (Cobalt) — Has  cut  an  8-ln.  calcite  vein  carry¬ 
ing  silver. 

CORONATION  (Porcupine) — Will  be  reopened.  An  option 
taken  by  American  interests. 

DOME  LAKE  (Porcupine) — Will  diamond  drill  at  depth  in 
effort  to  prove  orebodies. 

GOLD  BULLION  (Porcupine) — New  company  formed  by 
Chicago  men  to  operate  Preston  property. 

SENECA  SUPERIOR  (Cobalt) — Report  shows  property 
worked  out,  and  is  expected  to  close  this  month. 

HUDSON  BAY  (Cobalt) — Has  decided  to  resume  work  on 
its  No.  2  property.  Nothing  of  value  ever  found  in  this  section. 

TOUGH  OAKES  (Kirkland  I.ake) — Mill  is  treating  120  tons 
per  day.  February  production  estimated  at  $45,000. 

LA  ROSE  (Cobalt) — Has  taken  option  on  copper  property 
in  Kings  County,  New  Brunswick,  and  is  diamond  drilling. 

MeINTYRE  (Porcupine) — With  completion  of  additions  to 
mill  now  under  construction,  plant  will  have  capacity  of  400 
tons. 

SMITH  SABINE  (Sesikinika) — Shaft  being  sunk  by  Kerr 
Lake  Co.  is  now  down  80  ft.  Several  veins  show  tellurides 
of  gold. 

ADVANCE  (Cobalt) — The  2-in.  vein  of  high-grade  ore  en¬ 
countered  in  winze  at  260-ft.  level  maintains  its  value  at  depth 
of  310  ft. 

WRIGHT  (Temlskaming) — Probably  is  the  oldest  lead  mine 
in  Canada;  will  not  be  worked.  It  was  recently  pumped 
out  and  sampled  by  Hollinger  men. 

SCHUMACHER  (Schumacher) — Diamond  drilling  from  600- 
ft.  level  has  discovered  two  orebodies,  each  about  6  ft.  wide, 
near  quartz-porphyry  and  basalt  contract. 

WETTLAUFER  (South  Lorrain) — Property  being  worked 
,by  Comfort  Mining  and  Leasing  Co.  on  a  royalty  basis;  pumped 
■out  down  to  fourth  level.  Rex  Taylor  is  in  charge. 

BELLELLEN  (South  Lorrain) — Haileybury  syndicate  oper¬ 
ating  mine,  has  opened  up  several  strong  niccolite-cobalt  veins 
on  200-ft.  level.  Winze  being  put  down  to  300-ft.  level. 

NIPISSING  (Cobalt) — Quarterly  statement  of  Mar.  20  shows 
cash  in  banks  $898,527,  bullion  in  transit  $311,977,  ore  on  hand 
and  in  process,  and  bullion  ready  for  shipment  $553,597,  a  total 
of  $1,764,101;  an  increase  of  $340,000  as  compared  with  previous 
quarter. 

HOLLINGER  (Timmins) — Report  for  four-week  period 
ended  Feb.  25  shows  gross  profits  of  $169,905,  from  treatment 
of  30,658  tons  of  ore  of  $9.01  average  value  per  ton.  Working 
costs  were  $3.07  per  ton  milled.  Mill  ran  94.3%  possible  run¬ 
ning  time. 

McKINLEY-DARRAGH  (Cobalt) — Annual  report  shows  ore 
reserve  of  1,871,280  oz.  During  the  year  1,316,505  oz.  of  silver 
were  produced  and  1,054,965  oz.  opened  up,  so  that  reserves 
were  only  depleted  to  the  extent  of  261,540  oz.  Working  costs 
were  28.7c.  per  oz.  as  compared  with  31.3c.  in  1914.  Total  net 
profits  were  $236,656;  dividends  paid,  $269,723;  surplus  at  end 
of  year  was  $280,298, 

Yukon  Territory 

MAYO  (Yukon  Territory) — Reported  that  Tom  Aitken, 
operating  in  new  silver-lead  country,  has  struck  a  richer  pre 
chute  than  that  at  discovery  of  mine. 

NEWFOUNDLAND 

HYDRO-ELECTRIC  SMELTING  CO.  (St.  John’s)— Organ¬ 
ized  recently  in  St.  John’s  by  W.  A.  MacKay,  has  purchased 
Little  Bay  (jopper  Mines  at  (jreen  Bay,  idle  for  25  years.  At 
least  500,000  tons  of  dump  will  be  treated  by  oil-flotation  plant 
now  being  installed.  A  10-ton  electric  furnace  supplied  by  the 
Wile  Electric  Furnace  Co.,  of  Pittsburgh  has  been  erected  at 
St.  John’s  and  will  be  furnished  current  by  the  Reid  New¬ 
foundland  Co.  Ore  brought  from  Little  Bay  to  St.  John’s  is 
now  being  treated  in  electric  furnace.  P.  L.  Simpson,  of 
Pittsburgh,  Penn.,  is  consulting  engineer  and  chemist. 

PERU 

INTERNATIONAL  PETROLEUM  (New  York) — Company’s 
offer  to  purchase  Lagunitas  Oil  Co.,  at  a  price  to  pay  £2  to 
preference  shareholders  and  10s.  for  ordinary  shares,  was 
unanimously  approved  recently  at  Lagunitas  meeting  in 
London.  ’ 

AFRICA 

Transvaal 

GOLD  PRODUCTION  of  the  Transvaal  in  February  was 
753,594  oz. ;  for  the  two  months  ended  Feb.  29  it  was  1,541,061 
oz.,  or  $31,853,730;  an  Increase  of  149,856  oz.  over  last  year. 
Number  of  negro  laborers  reported  Feh.  29  was  219,864 — 30,948 
more  than  at  same  date  last  year. 

SPITZBERGEN 

SPITZBERGEN  COAL  FIELDS  have  been  purchased  by  the 
Russian  Government  for  $20,000,000,  according  to  the  Copen¬ 
hagen  “Politken.”  Coal  will  be  used  on  Murmansk!  railway  and 
at  new  naval  station  and  harbor  on  Kola  Peninsula.  Mining 
operations  under  Russian  control  will  begin  about  Apr.  5, 
according  to  th’s  report. 
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Metal  Markets 

NEW  YORK — Mar.  20 

During  the  last  'week  copper  returned  to  the  center  of 
the  stage,  and  the  interest  in  lead  began  to  wane,  while  tin 
and  zinc  stood  in  the  background  of  dullness. 

With  reference  to  the  regulation  published  In  the  “Lon¬ 
don  Gazette,”  dated  Mar.  1,  1916,  as  30b  of  the  Defence  of 
the  Realm  Regulations  (Consolidated),  the  Ministry  of  Mu¬ 
nitions  wishes  it  to  be  clearly  understood  that  the  object  of 
this  regulation  is  to  stop  speculation  in  metals  generally  and 
not  to  restrict  legitimate  trading' 

In  view  of  the  representations  which  have  been  made  to 
the  Ministry  of  Munitions,  the  following  particulars  are  pub¬ 
lished  for  general  Information  and  guidance: 

1.  The  regulations  will  not  be  enforced  in  the  case  of  pur¬ 
chases  made  outside  the  United  Kingdom  until  the  metal 
actually  reaches  this  country. 

2.  Export  orders  and  sales  to  Allied  or  neutral  countries 
through  authorized  channels  will  be  treated  as  consumers’ 
orders. 

3.  It  is  permissible  for  merchants,  warehousemen  and  re¬ 
tailers  to  replace  metals  sold  after  Mar.  1,  1916,  by  the  pur¬ 
chase  of  an  equivalent  quantity  of  the  same  metal,  but  not 
more,  although  the  metal  so  purchased  may  not  be  the  metal 
actually  delivered  against  the  sale, 

4.  Transactions  will  not  be  permitted  except  under  special 
license  from  the  Ministry  of  Munitions  in  the  following:  Scrap 
from  high-speed  steel;  scrap  from  copper;  scrap  from  brass. 
Transactions  in  other  scrap  metals  do  not  require  a  license. 

5.  Consumers  may  buy  for  their  own  consumption  only. 


Copper,  Tin,  Lead  2Uid  Zinc 

Copper — Just  before  the  close  of  our  last  week  of  record, 
there  was  a  little  revival  of  activity  in  this  market,  but  it 
speedily  petered  out,  and  on  Thursday,  Friday  and  Saturday 
of  this  week  business  was  very  dull.  This  apparently  got  on 
the  nerves  of  some  producers  who  offered  June-July  copper 
at  26^c.,  r.t.,  with  sales  made  at  that  figure,  while  spot  and 
near-by  copper  was  freely  offered  at  27c.,  r.t.,  by  an  import¬ 
ant  producer.  Meanwhile,  some  large  transactions  were  in 
negotiation,  rumors  of  which  began  to  leak  out  on  Monday. 
Whether  this  or  something  else  inspired  it  is  immaterial,  the 
fact  being  that  on  Tuesday  domestic  manufacturers  entered 
the  market  in  an  Important  way,  and  their  orders,  together 
with  Inquiry  for  foreign  account,  resulted  in  a  rather  large 
business  being  done.  The  buying  of  domestic  manufactures 
was  chiefly  for  May-June  delivery,  but  little  beyond  June 
being  reported,  although  there  was  one  large  transaction  for 
June-July. 

Exports  from  Baltimore  for  the  week  included  8,571,309  lb. 
copper  and  615,008  lb.  brass  to  France. 

Copper  Sheets  are  34c.  per  lb.  for  hot  rolled  and  35c.  for 
cold  rolled.  Usual  extras  charged  and  higher  prices  for  small 
quantities.  Copper  wire  is  29@29%c.  per  lb.  at  mill,  for  car¬ 
load  lots. 

Copper  Imports  and  Exports  in  January,  1916,  are  reported 
by  the  Department  of  Commerce  as  follows,  in  pounds: 


Ore  and  concen.,  contents 

Matte,  contents . 

Unre6ned,  blister  copper. 
Re6ned  ingots,  bars,  etc . . 

Plates  and  sheets . 

Wire . 

Old,  scrap,  etc . 


Imports 

12,156,923 

1,178,330 

22,736,291 


752,658 


Exports 

160,526 


504,242 

53,630,271 

735,105 

1,739,053 

2,861 


Total  weight . 

Manufactures,  value 


36,824,202  56,772,058 

*4,039  *1,372,458 


Actual  tonnage  of  ore  and  concentrates  imported,  of  which 
copper  contents  are  given  above,  was  38,156  gross  tons;  of 
matte  and  regulus,  2,013  tons.  Weight  of  ore  and  concen¬ 
trates  exported  was  4,096  tons. 


Tin — Spot  tin  continues  scarce.  During  the  last  week  there 
was  a  fair  business  done  in  futures,  but  only  a  small  business 
in  spot. 

Lead — The  statement  by  the  American  Smelting  and  Refin¬ 
ing  Co.,  which  we  published  last  week,  was  the  subject  of  gen¬ 
eral  discussion,  and  was  considered  to  have  clarified  the  situ¬ 


ation  in  lead,  thus  having  a  salutary  effect.  Up  to  Mar.  28 
sales  continued  to  be  made  in  the  New  York  market  at  as  high 
as  8c.  On  Mar.  28  an  offer  to  sell  200  tons  at  that  price  failed 
to  find  a  taker.  Since  then  the  outside  quotation  has  been 
rather  nominal,  but  there  is  no  doubt  about  the  market  being 
a  shade  weaker.  A  great  deal  of  lead  was  booked  with  domes¬ 
tic  consumers  during  the  last  week,  however,  both  for  April 
and  for  May  shipment,  at  the  average  of  the  month  of  ship¬ 
ment.  In  the  St.  Louis  market  the  situation  was  rather  similar 
to  what  existed  in  New  York.  As  late  as  Mar.  27,  a  round 
lot  for  prompt  shipment  sold  at  8%c.  However,  the  offering 
of  lead  for  later  shipment  at  a  considerable  discount  became 
more  general. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 
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The  quotations  herein  are  our  appraisal  of  the  average  markets  for  copper,  lead, 
spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  of  the  trade 
as  made  by  producers  and  agencies;  and  represent,  to  the  best  of  otir  judgment, 
the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  cash,  except 
where  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are  normally 
quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted  for  copper  on  “regular  terms” 
is  the  gross  price  including  freight  to  the  buyer’s  works  and  is  subject  to  a  discount 
for  cash.  The  difference  between  the  price  delivered  and  the  New  York  cash 
equivalent  is  at  present  about  0.25c.  on  domestic  business.  The  price  of  electro¬ 
lytic  cathodes  is  0.05  to  0.10c.  below  that  of  electrolytic.  Quotations  for  lead 
represent  wholesale  transactions  in  the  open  market  for  good  ordinary  brands. 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands.  Only  the  St.  Louis 
price  is  herein  quoted,  St.  Louis  being  the  basing  market.  We  quote  the  New  York 
price  at  17c.  per  1(X)  lb.  above  the  St.  Louis  price. 

Silver  quotations  are  in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metals  per  100  lb.  are:  St.  Louis-New  York 
17c.;  St.  Louis-Chicago,  6.3c.;  St.  I.ouis-Pittsburgh,  13.1c. 


LONDON 
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The  above  table  gives  the  closing  quotations  on  London  Metol  Exchange, 
All  prices  are  in  ptounds  sterling  per  ton  of  2240  lb.,  except  silver  which  is  In  pence 
per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  am  for  standard 
copper,  spot  and  three  months,  and  for  electroijrtic,  pnee  for  the  latter  being 
subject  to  3  per  cent,  di  'count.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2240  lb.,  with  American  prices  in  cents  per  pound  the  follow¬ 
ing  approximate  ratios  are  given,  reckoning  exchange  at  4.80.  £  15  •  3.21c.; 

£20  -  4.29c.;  £30  =  6.43c.;  £40  =  8.57c.;  £60  =  12.85c.  Variations,  £1  - 
0.21}o. 
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Spelter — Excluding  the  business  in  intermediate  and  brass 
special  spelter,  the  aggregate  of  transactions  during  the  last 
week  was  very  small  and  quotations  are  necessarily  based  to 
the  chief  extent  on  the  bids  and  offers.  From  the  beginning 
of  the  week,  near-by  and  April  spelter  was  offered  on  all 
hands  at  17  %c.,  while  toward  the  close  it  could  be  bought  at 
16%c.  Spelter  for  April-May-June  was  quoted  at  about  16%c. 
in  the  early  part  of  the  week,  and  16 %c.  in  the  latter  part, 
with  indications  that  a  lower  price  would  be  accepted  if 
buyers  should  appear.  The  business  actually  done  during  the 
week  was  to  a  large  extent  for  far  forward  delivery,  and  upon 
such  orders  relatively  low  terms  were  accepted,  there  being 
sellers  of  July-September  at  15c.,  with  14%c.  bid.  The  supply 
of  spelter  for  April-May-June  delivery  seems  to  be  plentiful, 
but  for  the  moment  buyers  are  few.  Producers  are  indisposed, 
however,  to  exert  any  pressure  in  disposing  of  such  supplies, 
but,  on  the  other  hand,  they  appear  to  be  extremely  anxious 
to  sell  all  they  can  for  delivery  during  the  third  quarter  of 
the  year. 

Smelters  went  on  strike  at  the  plant  of  the  American  Zinc 
and  Chemical  Co.  at  Langeloth,  Penn.,  Mar.  25.  Troopers  of 
the  State  Constabulary  were  seriously  Injured  Mar.  27  while 
attempting  to  disperse  a  mob  that  was  destroying  property  of 
the  company.  The  strike  was  settled  on  Mar.  28. 

Zinc  Sheets  are  in  steady  demand  and  sales  are  good.  The 
base  price  holds  at  $25  per  100  lb.,  f.o.b.  Peru,  Ill.,  less  8% 
discount. 


Other  Metals 

NEW  YORK — Mar.  29 

Alnmlnum — The  market  has  been  rather  quiet  but  Arm. 
Quotations  are  59  @  61c.  per  lb.  for  No.  1  ingots.  New  York 
delivery. 

Antimony — The  market  has  been  rather  dull,  but  is  firm 
and  steady.  Chinese  and  other  ordinary  brands  are  held  at 
45®  46c.  per  lb.  for  spot.  April  and  May  deliveries  are  quoted 
at  42%@43%c.  per  lb.  There  are  no  quotations  for  Cookson’s. 
No  metal  of  that  brand  has  been  Imported  for  some  months, 
and  all  that  is  sold  is  from  odd  lots  held  in  stock  which  may 
be  picked  up  from  time  to  time. 

Nickel — ^The  market  is  unchanged.  Ordinary  forms  are 
45® 50c.  per  lb.,  according  to  size  of  order.  Electrolytic  nickel 
is  5c.  higher. 

A  Canadian  order-in-councll  prohibits  exports  of  nickel 
and  nickel  matte  except  to  Great  Britain.  Exports  to  other 
countries  are  permitted  under  license,  and  it  is  understood 
that  the  International  Nickel  Co.  will  receive  such  license. 

Qalckallver — The  market  is  lower  and  very  much  unsettled. 
New  York  quotations  range  widely,  $175®  195  per  flask  of  75 
lb.  San  Francisco  reports  by  telegraph  $190  per  flask. 

An  arrival  of  500  flasks  reported  from  England  was  con¬ 
signed  to  the  Du  Pont  Powder  Co.,  and  did  not  come  on  the 
market. 


Gold,  Silver  and  Platinum 

NEW'  YORK — Mar.  29 

Gold  production  of  the  Transvaal  two  months  ended  Feb. 
29  was  $31,853,730,  an  increase  of  $3,097,523  over  last  year. 

Gold  production  of  the  Kolar  fleld,  Mysore,  India,  for  the 
two  months  ended  Feb.  29  was  $1,825,884,  a  decrease  of  $106,368 
from  last  year. 

Platinum — There  is  nothing  new  in  the  position  of  this 
metal.  Demand  is  restricted  by  the  very  high  prices,  but  sup¬ 
plies  are  still  limited  and  rather  uncertain  and  the  quota¬ 
tions  remain  high.  Sales  are  reported  made  at  $88® 95  per 
oz.  for  reflned  platinum,  with  hard  metal  about  $5  per  oz. 
higher. 

Silver — The  market  has  advanced  sharply  the  past  week, 
jumping  to  60 %c.  Mar.  24,  reacting  on  Mar.  25  and  27,  advanc¬ 
ing  again  the  last  few  days  and  closing  Arm  in  London  at 
28)id.  The  sharp  advance  has  been  due  to  small  supplies  in 
London  and  a  pressing  demand  for  coinage  both  for  the 
British  and  Indian  mints  and  also  for  the  Continent.  The 
outlook  continues  favorable  for  higher  prices. 

Through  an  unfortunate  mistake  in  transcribing  the  price 
of  silver  in  New  York  was  given  in  the  “Journal”  for  last 
week  at  57%c.  on  March  27.  It  should  have  been  57 %c.  on 
that  date. 


Zinc  and  Lead  Ore  Markets 

JOPLIN,  MO. — Mar.  25 

Blende,  high  price,  $117,60;  per  ton  60%  zinc,  premium  ore, 
$115;  medium,  $110®100;  lower  grades,  $95®80;  calamine,  per 
ton  40%  zinc,  $87®80  choice,  down  to  $65  for  22%  zinc;  aver¬ 
age  selling  nrlce,  all  grades  of  zinc,  $105.62  per  ton.  Lead, 


high  price  $103;  per  ton  80%  metal  contents,  $101®98;  average 
selling  price,  all  grades  of  lead,  $99.61  per  ton. 

SHIPMENTS  WEEK  ENDED  MAR.  25 

Blende  Calamine  Lead  Values 

Totals  this  week .. .  13,726,840  1,827,250  2,753,070  $957  7Qn 
Totals  this  year...  167,256,200  13,974,940  27,549,880  $10;367;640 

Blende  value,  the  week,  $758,100;  3  months,  $8,678,440. 

Calamine  value,  the  week,  $62,570;  3  months,  $610,440. 

Lead  value,  the  week,  $137,120;  3  months,  $1,178,760. 

A  remarkable  feature  of  the  market  was  an  active  demand 
for  extreme  low  grades  of  calamine,  such  as  heretofore  had 
no  market  value,  and  for  this  a  base  price  of  $65  was  paid,  up 
to  $78  for  33%  grades. 


PLATTEVILLE,  WIS _ Mar.  25 


The  base  price  paid  this  week  for  60%  zinc  ore  was  $102® 
108  per  ton.  The  base  price  paid  for  80%  lead  ore  was  $95 
per  ton. 


SHIPMENTS,  WEEK  ENDED  MAR.  25 
Zinc  Lead 

Ore,  Lb.  Ore,  Lb. 


Week  .  4,446,000  64,650 

Year  .  60,418,000  1,072,760 


Sulphur 
Ore,  Lb. 
1,563,000 
13,143,200 


Shipped  during  week  to  separating  plants,  5,896,000  lb.  zinc 
ore. 


Iron  Trade  Review 


NEW  YORK — Mar.  29 

The  iron  and  steel  markets  continue  in  about  the  same 
position  as  at  our  last  writing.  No  change  can  be  noted  ex¬ 
cept  that  there  is  an  increased  export  demand,  which  the 
mills  can  handle  only  with  difficulty.  The  domestic  orders  are 
pressing  and  the  question  of  deliveries  grows  daily  more 
urgent  on  all  sides. 


PITTS RV RGB — Mar.  28 

The  steel  market  Continues  to  strengthen  from  day  to  day, 
however  much  the  continued  advances  may  suggest  that  the 
Inevitable  reaction  is  being  hastened  thereby.  The  pressure 
for  deliveries  is  increased  and  prices  for  both  prompt  and 
forward  shipment  are  advancing.  There  is  less  buying  for 
very  late  deliveries  than  formerly,  but  orders  are  still  in 
excess  of  shipments,  and  even  if  the  divergence  were  widely 
in  the  other  direction  it  would  take  a  long  time  for  the  mills 
to  work  off  their  accumulations,  apparently  a  much  longer 
period  than  the  remainder  of  this  year.  The  opinion  seems  to 
be  growing  less  uncommon  that  heavy  demand  for  steel  will 
continue  even  through  the  peace  negotiations  that  will  come 
sooner  or  later. 

Pig  Iron — The  expected  buying  of  pig  iron  by  large  steel 
Interests,  particularly  the  Steel  Corporation,  seems  no  more 
deflnite  than  when  predicted  many  weeks  ago.  Basic  iron 
presents  no  appearance  of  activity,  but  it  is  a  fact  that  stocks 
held  by  middle  interests,  regarded  recently  as  a  drag  on  the 
market,  have  melted  to  almost  nothing.  We  quote:  Bessemer, 
$21®21.50;  basic,  foundry  and  malleable,  $18.60®19;  gray 
forge.  $18®18.50,  f.o.b.  Valley  furnaces,  96c.  higher,  delivered 
Pittsburgh. 

Steel — Occasional  offerings  of  steel  are  being  peddled 
around  at  such  high  prices  as  not  to  attract  serious  attention, 
even  above  $50.  A  fair  statement  of  the  market  for  bessemer 
or  openhearth  billets  or  sheet  bars  seems  to  be  about  $45. 
Rods  are  unobtainable  at  $65,  and  may  be  regarded  as  fully 
$60,  with  high  carbon  rods  $75  and  higher.  Forging  billets  are 
$65  minimum. 

FERROALLOYS 

Spiegeleisen  is  quoted  at  $60  per  ton  at  furnace  for  20%; 
but  there  is  no  spot  to  be  had  and  very  little  for  second 
quarter. 

FerromanganeMe — The  market  on  spot  ferromanganese  has 
disappeared,  there  being  practically  no  offerings.  The  last 
Important  sales  were  at  about  $400.  There  is  a  rumor  that 
$1,000  a  ton  has  been  paid,  but  there  is  no  semblance  of  a 
market.  Contract  remains  at  $175,  with  only  limited  offerings 
and  those  almost  wholly  for  first  half  1917.  Fifty  per  cent, 
ferromanganese  is  available  at  $5.20®5.50  a  unit. 

OTHER  ORES 

Pyrites — Imports  at  Baltimore  for  the  week  included  3,948 
tons  iron  pyrites  from  Huelva,  Spain. 

Tungsten  Ore — Competition  for  ores  in  the  Boulder,  Colo., 
district  is  so  keen  that  it  is  said  $105  and  even  $110  per  unit 
has  been  offered  for  65%  concentrates. 

COKE 

Coke  production  for  the  week  in  the  Connellsville  region  is 
reported  by  the  “Courier”  at  432,689  net  tons;  shipments,  429,- 
768  tons.  Shipments  of  Greensburg  and  Upper  Connellsville 
districts,  43,205  tons. 
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AMCMments 


Uellnq.i  Hale  i  Amt. 


Company 


July  20 . $0.50 

Mar.  25  Apr.  15  0.0025 
Mar.  8  Apr.  6  0.003 
Mar.  18  Apr.  8  0.01 
Apr.  7  Apr.  28  0.05 
Mar.  14  Apr.  4  0.06 
Mar.  20  Apr.  10  0.005 
Apr.  5  May  15i  0.002 
Mar.  21  Apr.  lOl  0.01 
Mar.  15  Apr.  Ill  0.001 
Apr.  10  May  1|  0.02 
Apr.  1  May  11  0.005 
May  1  June  4i  0.005 
Mar.  20  Apr.  15l  0.002 
Apr.  5  May  81  0.01 
Apr.  15  May  3I  0.01 
Apr.  7  May  11  0.002 
Apr.  6  May  6|  0.0025 
Mar.  16  Apr.  loj  o.(M)2 

.  0.005 

Mar.  15  Apr.  15  0.005 
Mar.  8  Apr.  8  0.001 
Mar.  26  Apr.  22  0.01 
Feb.  21  Apr.  4  0.0025 
Apr.  17  May  16  0.10 
Mar.  25  Apr.  14  0.002 
Mar.  22  Apr.  12  0.05 
Mar.  18  Apr.  8  0.01 
I  Apr.  1  Apr.  20  0.001 
Mar.  30  May  15  0.002 
Mar.  27  Apr.  22  0.006 
Mar.  15  Apr.  15  0.001 
Mar.  27  Apr.  12  0.0025 
Feb.  17  Apr.  15  0.002 
Mar.  15  May  1  0.01 
Mar.  27  Apr.  2!»  0.01 
Mar.  15  Apr.  10  0.005 
Apr.  3  May  8  0.01 
Mar.  20  .Apr.  24  0.01 
Apr.  17  May  22  0.005 
Mar.  11  Apr.  15  0.001 
Mar.  10  Mar.  30  0.01 
Feb.  21  Mar.  30  0.02 
Mar.  6  Apr.  7  0.01 


Adventure,  Mich . 

Allah,  Utah . 

Basalt,  Nev . 

Beaver,  Utah . 

Caledonia  Silver,  Nev . 

Con.  Virginia,  Nev . 

Crown  Point,  Utah . 

Dennemora,  Ida . 

East  Caledonia,  Ida . 

Emerald,  Utah . 

Eureka  Dev.  Utah . 

Federal  Ely,  Nev 
Federal  Ely.  Nev 

FlagstaO,  Ida . 

Great  Bend,  Nev . 

Howell,  Utah . 

Idaho-Nevada,  Ida . 

Index,  Ida . 

International,  Ida  . 

King  David,  Utah . 

Mayflower,  Ida . 

Mountain  Rose,  Ida . 

National  Copper,  Ida . 

Native  Silver,  Mont . 

Nevada- Douglas . 

Nevada  Stewart,  Ida . 

Ophlr,  Nev . 

Paloma,  Utah . 

Park  Gold,  Utah . 

Rhode  Island,  Ida.  .  .  . 

Rio  Grand  Grubstake,  Nov 

Rockford,  Ida . 

Selma,  Utah . 

Sliver  Mt.,  Ida . 

Summit  Ex.,  Utah . 

Sunset,  Nev . 

Tlntlc  Standard,  Utah.  .  . 
Tonopah  Bonanza,  Nev . . . 
Tono.  Gypsy  Qn.,  Nov 

Umatilla,  Nev . 

Utah  Metals,  Utah . 

Utah-United,  Utah . 

Uvada,  Nev . 

White  Cape,  Nev . 


LEAD 


At  auction  last  week :  2,000  Palmetto  Mining 
Co.,  $7  lot. _ 


Stock  (inotatlonii 


[SALT  LAKE 


COLO.  SPRINGS  Mar.  281 


Name  of  Comp. 


Name  of  Comp. 


Beck  Tunnel . 

Black  Jack . 

Colorado  Mining.. 

Crown  Point . 

Daly-Judge . 

Emma  Cop . 

Gold  Chain . 

Grand  Central. . . . 

Iron  Blossom . 

Ix>wer  Mammoth. 

May  Day . 

Opohongo . 

Prince  Con . 

Seven  Troughs . .  . 
Sliver  King  Coal'n. 
Silver  King  Con.. . 

Sioux  Con . 

Uncle  Sam . 

Yankee . 


Acacia . 

Cripple  Cr'k  Con. 

Dante . 

Doctor  Jack  Pot. 

Elkton  Con . 

El  Paso . 

Findlay . 

Gold  Dollar . 

Gold  Sovereign. . 
Golden  Cycle.  . . . 

Isabella . 

Jack  Pot . 

Jerry  Johnson. . . . 

Lexington . 

Mary  McKinney, 

Pharmacist . 

Portland . 

Raven  B.  II . 

Vindicator 


SAN  FRANCISCO 


New  York  and  St.  Louis  quotations,  cents  per  pound, 
London,  pounds  sterling  per  long  ton.  *  Not  reported 


Monthly  AvernKe  Prloea  of  Metals 

SILVER 


PIG  IRON  IN  PITTSBURGH 


Ixtndon 


TORONTO 


Month 


Dome  Exten. . 
Dome  Lake. . . 
Foley  O’Brien. 

Holllnger . 

Imperial . 

Jupiter . 

McIntyre. . . . 
Porcu.  Crown 
Preston  E.  D. . 

VIpond . 

West  Dome. . . 


Bailey . 

Chambers  Ferland 

Conlagas . 

La  Rose . 

Peterson  I,akc.  .  .  . 

Right  of  Way . 

Seneca  Superior. . . 
T.  A  Hudson  Bay.. 

Temlsknmlng . 

Trethewey . 

Wettlaufer-Txtr.  . . 


January. . 
February . 

March . 

April . 

May . 

June . 

July . 

August. . 

September 

October... 

November 

December. 


LONDON 


Alaska  Tro’dwell 
Burma  Corp... . 
Cam  A  Motor. . 

Camp  Bird . 

El  Oro . 


New  York  quotations  cents  per  ounce  troy,  line  silver; 
London,  pence  per  ounce,  sterling  silver,  0.925  line. 


Esperanza. 


Bessemer 

Basic 

No.  2 

Month 

Foundry 

1915 

1916 

1915 

1916 

1915  1916 

January 

314.59 

•21.60 

$13.45 

$18.78 

^13.90  $19.70 

February.  . 

14.55 

21.16 

13.45 

18.93 

13.90  19.51 

March . 

14.55 

13.45 

13.95  . 

April . 

14.56 

13.45 

13.95  . 

May . 

14.61 

13.60 

13.83  . 

June . 

14.70 

13.67 

13.77  . 

July . 

14.94 

13.91 

13.68  . 

August. . . . 

16.01 

15.31 

14.76  . 

Septembei . 

16.86 

15.95 

15.70  . 

October.. . . 

16.05 

15.96 

15  80 . 

November. 

18.26 

17. 3C 

17  . 

December. . 

10  9' 

18 -So 

18.95  . 

Year  . 

$15.81 

$14.80 

514.77  . 

Month 

New 

York 

London 

1915 

1916 

1915  1916 

January . 

.  34.280 

41  825 

L56.550  175.548 

February . 

37.415 

42.717 

176.925  181.107 

March . 

48 . 426 

180.141  . 

April . 

47.884 

166.225  . 

May . 

.38  790 

162.675  . 

June . 

..  40.288 

167. 63f* . 

July . 

37  423 

167.080  . 

August . 

.  ,34.389 

151.440  . 

September . 

33.125 

152  625  . 

October . 

,33.080 

151.554 

November . 

39 . 224 

167.670  . 

December . 

.  .  38  779 

167  000  . 

Av.  yea>- . 

38  .590 

163  960  . . 

New  York 

1914  1915 

1916 

56.572  48.855 

56.775 

57.506  48.477 

,56.755 

58.067  50.241 

58.519  50.250 

.58.175  49.915 

56.471  49.034 

54.678  47.619 

54.344  47.163 

53. ’290  48.680 

50.654  49.385 

49.082  51.714 

49.375  54.971 

54.811  49  634 

New  York  | 

London 

Month 

Electrolytic  Standard 

Electrolytic 

1915  1  1916  1915  1  1916 

1915  1916 

Jan. . . . 

13.641  24 

008  60.756  88. 

083 

65.719  116.17 

Feb. . . . 

14.394  26 

440  83.494  102 

867 

•  133.167 

Mar.. . . 

14.787  .  . 

,  ..  66.152  _ 

April. .  , 

16.811  .  . 

.  .  .  75.096  . . 

♦ 

May. 

18..5''5  .  . 

.  . .  77.600  _ 

« 

19 .477  .  . 

...  82 . 574  . .  . 

95.333  . 

July.. . . 

18  796  . . 

.  76.011  . .  . 

Ol.'iCW  . 

Aug.. 

16.941  .  . 

.  68.673  . .  . 

82.333  . 

Sept. . . . 

17.502  .  . 

68.916  .  .  . 

85.260  . 

Oct. . 

17.688  . . 

72.601  _ 

88.000  . 

Nov.. . . 

18.627  .. 

...  77.744  .  . 

93  273  . . 

Dec. . . . 

20.133  .  . 

...  80.773  . 

100.43  . 

Year. 

I7.275I... 

...  72  532  _ 

New 

York 

St. 

.ouls 

London 

1915 

1916 

1915 

1916 

1915 

1916 

Jan . 

6.386 

16.915 

6.211 

16.745 

30  844 

89.810 

Feb . 

8.436 

8.541 

18  420 

8.236 

8.360 

18.260 

39.819 

44.141 

97  762 

April. . . . 

10.012 

14.781 

9.837 

14.610 

49.888 

68.100 

June.  .  .  . 

21.208 

21.038 

100.614 

July . 

19  026 

18.856 

97.250 

Aug . 

Sept . 

12.781 
13  440 

12.611 

13.270 

67.786 

67.841 

Oct . 

12.800 
15  962 

12.596 
15  792 

66.536 
88  409 

Dec . 

15.391 

15  221 

89  400 

Year. . 

13.230 

13.054 

67.563 

New  York 

St.  Louis 

London 

Month 

1915  1916 

1916  1916 

1915 

1916 

January. . . 

3.729  5.921 

3.548  5.826 

18.606 

31.167 

February.  . 

3.827  6.246 

3.718  6  164 

19.122 

31.988 

4.053  . 

3.997  . 

21.883 

4.221 

4.142  . 

21.094 

May . 

4.274 

4.182  . 

20  347 

June . 

5.932  . 

5.836  . 

25.170 

5 . 659  .  . 

6.531  . 

24.611 

August. . . . 

4.656 

4.520  . 

21.946 

September . 

4  610. 

4.490  . 

23.151 

4.499  . 

23.994 

November. 

5.1.55 

5.078  . 

26.278 

December.. 

5.355.. 

5.266 

28.807 

4  673 

4  567 

22.917 

_ _ 

Bid. 

04) 

007 

03 

101 

30 

80 

051 

02  i 

041 

2 

20 

20] 

06) 

061 

t 

005 

41 

t 

009 

1 

80 

t 

01 

2 

43 

£6  12a  6dl 

Mexico  Mines. . 

1  15 

0 

Nechl,  pfd . 

0  10 

6 

Drovllle . 

0  7 

0 

.Santa  Gert'dis . . 

0  8 

0 

Tomboy . 

0  10 

0 

Tough  Oakes. . . 

N.  Y.  EXCH. 

^ar.  28 

BOSTON  EXCH 

^ar.  28 

Name  of  Comp. 

Clg. 

Name  of  Comp. 

Bid 

Alaska  Gold  M  . 

20] 

Adventure . 

3 

Alaska  Juneau . 

91 

Ahmeek . 

398 

Am.Sm.ARef.,com  . 

100] 

Algomab . 

lA 

Am.  8m.  A  Ref.,  pf. 

112] 

Allouez  . 

68 

Am.  Sm.  Sec.,  pf.  A 

93 

Arlz.  Com.,  ctfs.. . . 

f>] 

Am.  Sm.  Sec.,  pf.  B. 

86 

Bonanza . 

.35 

Am.  Zinc . 

88 

Butte  Alex.  Scott. . 

noi 

Anaconda . 

86] 

Butte-Ballaklava. . . 

4 

Butopllas  Min . 

2) 

Calumet  A  Arlz. .  . 

73] 

Bethlehem  Steel .  . . 

470 

Calumet  A  Hecla.. . 

642 

Bethlehem  Steel.  i)f. 

130) 

Centennial . 

16) 

Butte  A  Superior. .  . 

90) 

Copper  Range _ 

163 

Chile  Cop . 

22 

Daly  West . 

3] 

Chino . 

53] 

East  BuHe . 

12) 

Colo.  Fuel  &  Iron. 

45] 

Franklin . 

9) 

Cruelble  Steel  . . 

90 

Granby . 

89 

Dome  Mines . 

24] 

Hancock . 

15 

Federal  M.  A  8. . . . 

26) 

Hedley . 

122 

Federal  M.  A  8..  pi. 

60) 

Helvetia . 

.35 

Great  Nor.,  ore.,  ctf. 

44 

Indiana . 

4 

Greene  Cananea. . . . 

46 

Island  Cr’k,  com. . . 

45) 

Guggen.  Exp . 

20} 

Island  Cr’k,  pfd.. . . 

88 

Ilomestake . 

128 

Isle  Royale . 

26) 

Inspiration  Con.. .  . 

47] 

Keweenaw . 

3) 

I  nter  national  Nickel 

45) 

lAke . 

16) 

Kennecott . 

55) 

lA  Salle . 

4] 

Lackawanna  Steel. . 

77] 

Mason  Valley . 

21 

Miami  Copi)er . 

36) 

Mass . 

12] 

Nat'l  Lead.  com. . . . 

66) 

Mayflower . 

3 

National  Lead,  pf.. . 

113 

Michigan . 

2) 

Nev.  Consol . 

16) 

Mohawk . 

98) 

Ontario  Min . 

9 

New  Arcadian . 

71 

Oulcksllver . 

3) 

New  Idrla . 

14] 

Quicksilver,  pf . 

5 

North  Butte.. . 

27) 

Ray  Con . 

23) 

North  l4kke . 

11 

Republic  IAS,  com.. 

51) 

0  Jib  way . 

1] 

Republic  IAS,  pf.. . 

108] 

Old  Colony . 

2] 

Sloss-Sheflleld . 

56 

Old  Dominion . 

66) 

Sloes-Sheflleld,  pf.  . 

91 

Osceola . 

97) 

Tennessee  Copper. . 

53] 

Quincy . 

93 

Utah  Copper . 

80) 

St.  Mary’s  M.  L... 

74 

U.  S.  Steel,  com .... 

84) 

Santa  Fe . 

21 

U.  S.  Steel,  pf . 

117 

Shannon . 

9) 

Va.  Iron  C.  A  C. . . 

50 

IShattuck-ArIz . 

35) 

N.  Y.  CURB 

tlar.  28 

So.  Utah . '. 

.48 

17 

Alta  Con . 

.24 

Superior  A  Host. . . . 

31 

Beaver  Con . 

.41 

Tamarack . 

52] 

Big  Four . 

t  04 

Trinity . 

8) 

Buffalo  Mines . 

1] 

Tuolumne . 

..35 

Butte  A  N.  Y . 

.1] 

U.  S.  Smelting . 

68] 

Butte  C.  A  Z . 

S) 

U.  S.  Smelt’g,  pf.. . . 

61) 

Can.  Cop.  Corpn..  . 

1) 

Utah  Apex . 

4) 

Cashboy . 

.07 

Utah  Con . 

14] 

Cerro  de  Pasco .... 

37) 

Utah  Metal. . . 

10) 

Con.  Arlz.  Sm . 

Victoria . 

3) 

Con.  Coppermlnes. 

1) 

Winona . 

31 

Con.  Nev  .-Utah.. 

A 

Wolverine . 

65 

DIa.  Black  B . 

.01 

Wyandot . 

1] 

Florence . 

40 

BOSTON  CURB 

tfar.  28 

Goldflehl  Merger. 

.12 

Bingham  Mines.. . . 

12) 

4} 

.40 

Howe  Sound . 

51 

Butte  A  I,on’n  Dev. 

.90 

41 

3 

Magma  . . 

191 

Calumet-Corbln.. . . 

.08 

H 

lA 

McKInley-Dar-Sa.  . 

.48 

Cortez . 

.60 

Mines  of  Am . 

3 

Crown  Reserve . 

.38 

.28 

1] 

Nevada  Hills . 

.17 

Eagle  A  Blue  Bell .  . 

21 

New  Utah  Bingham 

3] 

Houghton  Copper. . 

2] 

Nlpissing  Mines.  . 

7) 

Iron  Cap  Cop.,  pf.. . 

6 

Oro . 

04 

Mexican  Metals.. . . 

.43 

Ray  Hercules . 

4) 

Mojave  Tungsten . . 

4) 

Rochester  Mines. .  . 

.64 

Nat.  Zinc  A  Lead . . 

3 

St.  Joseph  Lead _ 

16) 

Nevada-Douglas.  .  . 

.85 

Stand’d  Ollof  N.J. 

1524 

New  Baltic . 

2! 

1  1 

16] 

} 

.18 

.71 

1 

61 

.18 

42 

.17 

Tonopah  Merger.  . . 

t.55 

Rllla . 

.75 

Tribulllon. . . 

A 

United  Verde  Ext. . 

22A 

White  Knob,  pf. . . . 

1  ■ 

Yukon  Gold.. 

tlj«t  Quotations. 

-  — 

Alta . 

06 

Belmont . 

1.40 

Andes . 

.05 

Jim  Butler . 

.93 

Best  A  Belcher . 

03 

Lone  Star . 

02 

Bullion . 

.01 

MacNamara . 

07 

Caledonia . 

.30 

Midway . 

21 
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13 
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This  index  is  a  convenient  reference  to  the  current  liter¬ 
ature  of  mining  and  metallurgy  published  in  all  of  the  im¬ 
portant  periodicals  of  the  world.  We  will  furnish  a  copy  of 
any  article  (if  in  print)  in  the  original  language  for  the 
price  quoted.  Where  no  price  is  quotetd  the  cost  is  unknown. 
Inasmuch  as  the  papers  must  be  ordered  from  the  publishers, 
there  will  be  some  delay  for  the  foreign  papers.  Remittance 
must  be  sent  with  order.  Coupons  are  furnisbed  at  the  fol¬ 
lowing  prices:  20c.  each,  six  for  $1,  33  for  $5,  and  100  for  $15 
When  remittances  are  made  in  even  dollars,  we  will  return 
the  excess  over  an  order  in  coupons,  if  so  requested. 

COPPER 

3095 —  ANACONDA — The  Washoe  Reduction  Works,  Ana¬ 
conda.  li.  S.  Austin.  (Min.  and  Sci.  Press,  Feb.  5  and  26, 
1916;  8%  pp.,  illus.)  Includes  description  of  flotation  plant. 

3096 —  CANADA — The  Copper  Situation  in  Canada  from  the 
Point  of  View  of  the  Consumer.  G.  C.  Brown.  (Bull.,  Can. 
Min.  Inst.,  Mar.,  1916;  7%  pp.) 

3097 —  CHILE — Bosquejo  del  Estado  Actual  de  la  Industria 
Minera  del  Cobre  en  el  Estranjero  i  en  Chile.  (Bol.  Soc.  Nac. 
de  Mineria,  Sept.-Oct.,  1915;  7  pp.)  Conclusion  of  article  pre¬ 
viously  indexed. 

3098 —  CHILE — Soci6t6  des  Mines  de  Cuivre  de  Catfimou. 
(Bol.  Soc.  Nac.  de  Mineria,  Nov.-Dee.,  1915;  6%  pp.) 

3099 —  CONVERTER — Lifting  a  210-Ton  Converter,  E.  E. 
Thum.  (Eng.  and  Min.  Journ.,  Feb.  26,  1916;  1%  pp.,  illus.) 
20c. 

3100 —  FLOTATION — The  Washoe  Reduction  Works,  Ana¬ 
conda — II.  The  Coarse  Concentrator  and  Flotation  Plant.  L. 
S.  Austin.  (Min.  and  Sci.  Press,  Feb.  26,  1916;  6  pp.,  illus.) 
20c. 

3101—  FLOTATION  CONCENTRATION  at  Anaconda,  Mont. 
Frederick  Laist  and  Albert  E.  Wiggin.  (Bull.  A.  I.  M.  E., 
Mar.,  1916;  33  pp.,  illus.) 

3102 —  FLUE  DUST — Method  of  Determining  Dust  Loss  at 
Copper  Cliff,  Ont.  Edward  H.  Roble.  (Eng.  and  Min.  Journ., 
Mar.  18,  1916;  3^  pp.,  illus.)  20c. 

3103 —  QUEENSLAND — The  Einasleigh  Freehold  Copper 
Mine,  N.  Q.  L.  C.  Ball.  (Pub.  246,  Queensland  Geol.  Surv., 
1914;  31  pp.,  illus.) 

3104 —  SMELTING — International  Smeltery  at  Miami,  Ariz. 
R.  W.  Kerns.  (Eng.  and  Min,  Journ.,  Mar.  4,  1916;  4  pp., 
illus.)  20c. 

3105 —  SMELTING — Quimica  Prft,ctlca  de  las  Fundiciones  de 
Cobre.  Ignacio  Diaz  Ossa.  (Bol.  Soc.  Nac.  de  Mineria,  Nov.- 
Dee..  1915;  28  pp.) 

GOLD  AND  SILVER — GEOLOGY 

3106 —  CANADA — A  New  Gold  Area  in  Northern  Saskatche¬ 
wan  and  Manitoba.  E.  L.  Bruce.  (Vol.  XVIII,  Trans.  Can. 
Min.  Inst.,  1915;  6%  pp.) 

3107 —  COBALT,  ONTARIO — Notes  Upon  the  Occurrence  of 
Mercury  in  Cobalt  Ores.  G.  H.  Clevenger.  (Econ.  Geol.,  Dec., 
1915;  3%  pp.)  60c. 

3108 —  MONTANA — Geologic  Atlas  of  the  United  States. 
Philipsburg  Folio.  F.  C.  Calkins  and  W.  H.  Emmons.  (U.  S. 
Geol.  Surv.,  1915;  30  pp.,  illus.) 

3109 —  NEVADA — Geology  and  Ore-Deposition  at  Tonopah, 
Nev.  J.  E.  Spurr.  (Econ.  Geol.,  Dec.,  1915;  56  pp.,  illus.) 
60c. 

3110 —  ORE  DEPOSITS — Gold-Quartz  Replacements  in  In¬ 
trusive  Rock.  John  F.  McLennan.  (Min.  and  Eng.  Wld.,  Feb. 
19,  1916;  3  pp.)  20c. 

3111 —  RAND — The  Conglomerates  of  the  Witwatersrand. 
E.  T.  Mellor.  (Bull.  137,  I.  M.  M.,  Feb.  17,  1916;  62  pp.,  illus.) 

3112—  SOUTH  CAROLINA— The  Walhalla  District,  S.  C. 
Frank  P.  Peterson  and  Frank  H.  Flynn.  (Eng.  and  Min. 
Journ.,  Feb.  26,  1916;  3  pp.,  illus.)  20c. 

3113—  WESTERN  AUSTRALIA— Notes  on  the  Geology  and 
Mining  at  Sandstone  and  Hancock’s,  East  Murchison  Gold¬ 
field.  E.  de  C.  Clarke.  (Bull.  62,  W,  Austral.,  Geol.  Surv.,  1914; 
66  pp.,  illus.) 

GOLD  DREDGING  AND  PLACER  MINING 

3114 —  ARIZONA — Revival  of  Placer  Mining  Operations  in 
Yavapai  Co.,  Arizona.  Wm.  P.  DeWolf.  (Min.  and  Eng.  Wld., 
Jan.  29,  1916;  1%  pp.)  20c. 

3115 —  NIGERIA — A  Pioneer  Bucket  Dredge  in  Northern 
Nigeria.  H.  E.  Nicholls.  (Bull.  137,  I.  M,  M.,  Feb.  17,  1916; 
13  pp.,  illus.) 

GOLD  and  silver — CYANIDING 

3116 —  AGITATOR — Laboratory  Cyaniding  Agitator.  Ray¬ 
mond  B.  Ladoo.  (Eng.  and  Min.  Journ.,  Mar.  4,  1916;  %  p., 
illus.)  20c. 

3117 —  CALIFORNIA — Gold-Milling  In  Amador  Coun^,  Cali¬ 
fornia.  Edward  B.  Durham.  (Min.  and  Sci.  Press,  Feb.  26, 
1916;  3  pp.,  illus.)  20c. 

3118t^CTANIDE  consumption  on  the  Witwatersrand.  H. 
A.  White;  and  The  Prevention  of  Hydrolysis  in  Cyanide  Solu¬ 
tions.  H.  M.  Leslie.  (Journ.  Chem.,  Met.  and  Min.  Soc.  of  So. 
Afr.,  Oct.  and  Nov.,  1915;  4^4  PP-)  Discussion  of  papers,  pre¬ 
viously  indexed. 

3119 — MEXICO — The  Chontalpan  Mill.  (Mex.  Min,  Journ., 
Jan.,  1916;  1%  pp.,  illus.)  20c 


3120 —  PRECIPITATE  —  Refining  Cupriferous  Precipitate 

Jackson  A.  Pearce.  (Min.  and  Sci.  Press,  Feb.  19,  1916‘  214 
pp.)  20c.  ’  ^ 

3121 —  PRECIPITATE — The  Liberty  Bell  Methods  of  Pre¬ 

cipitate  Refining.  A.  J.  Weinig.  (Bull.  A.  I.  M.  E.,  Mar 
1916;  12  pp.)  40c.  " 

3122 —  PRECIPITATION  —  Zinc-Dust  Precipitation  Testa 
(Bull.,  A.  I.  M.  E.,  Feb.  1916;  2  pp.)  Discussion  of  paper  by 
National  Herz,  previously  indexed. 

3123 —  SLIME  SETTLING — Laboratory  Method  for  Deter¬ 

mining  the  Capacities  of  Slime-Settling  Tanks,  H.  S.  Coe  and 
G.  H.  Clevenger.  (Bull.  Ill,  A.  I.  M.  E.,  Mar.,  1916;  28%  pp 
Ulus.)  40c.  ^  PP’ 


GOLD  AND  SILVER — GENERAL 

3124 —  ARIZONA — Resume  of  Conditions  in  Union  Pass  Sec¬ 

tion  of  San  Francisco  Mining  District,  Mojave  Co.,  Ariz 
Bertram  Grant.  (Colo.  School  of  Mines  Mag.,  Feb.,  1916;  1% 
pp.)  40c.  * 

3125 —  AUSTRALIA — The  North  Nuggety  Ajax  Mine,  Day- 
lesford,  Vic.  James  Trevor.  (Min.  and  Eng.  Rev.,  Dec.  6. 
1915;  2%  pp.,  illus.)  40c. 

3126—  BRITISH  COLUMBIA— The  Slocan  District,  British 
Columbia  in  1915.  E.  Jacobs.  (Can.  Min.  Journ.,  Feb.  15  and 
Mar.  1,  1916;  4  pp.)  40c. 

3127 —  CALIFORNIA — Notes  from  Grass  Valley.  P.  B.  Mc¬ 
Donald.  (Min.  and  Sci.  Press,  Mar.  4,  1916;  2%  pp.,  illus.)  20c. 

3128 —  CRUSHING — The  Lane  Slow  Speed  Mill.  Alex  Mc¬ 
Laren.  (Salt  Lake  Min.  Rev.,  Jan.  15,  1916;  1  p.)  40c. 

3129 —  NEVADA — Contact,  Nevada,  During  1915.  H.  M. 

Shields.  (Salt  Lake  Min.  Rev.,  Jan.  15,  1916;  f  p.)  40c. 

3130 —  NEVADA — The  Sunset  Property  at  Rhyolite.  Ed¬ 

ward  S.  Van  Dyck.  (Eng.  and  Min,  Journ.,  Mar.  18,  1916; 
%  p.)  20c. 

3131 —  ONTARIO — Porcupine,  Coming  into  Its  Own.  J. 
Craig  Watson.  (Min.  Journ.,  Feb.  26,  1916;  1%  pp.)  40c. 

3132 —  UTAH — American  Fork  Cafion.  Geo.  E.  Hemphill. 
(Salt  Lake  Min.  Rev.,  Jan.  15,  1916;  13  pp.)  40c. 


IRON  ORE  DEPOSITS,  MINING,  ETC. 

3133 —  CUBA — The  Genesis  and  Relations  of  the  Daiquiri 
and  Firmeza  Iron-Ore  Deposits,  Cuba.  Joseph  T.  Singewald, 
Jr.  and  Benjamin  Leroy  Miller.  (Bull.  A.  I.  M.  E.,  Mar.,  1916; 
8  pp.)  40c. 

3134 —  FINLAND — Das  Magneteisenerzvorkommen  von  Kit- 
tila  in  Finnisch-Lappmarken.  G.  Berg.  (Gliickauf,  Jan.  15, 
1916;  5  pp.,  illus.)  40c. 

3135 —  MINING — A  New  Method  of  Stripping  Iron  Ore  on 
the  Mesabi  Range,  Minnesota.  Bradlee  Van  Brunt.  (Min.  and 
Eng.  Wld.,  Jan.  15,  1916;  1%  pp..  Ulus.)  20c. 

3136 —  MINING — Stripping  the  Overburden  in  Openpit  Min¬ 
ing.  L.  O.  Kellogg.  (Eng.  Mag.,  Mar.,  1916;  13%  pp.,  illus.) 
40c. 

3137  —  UPPER  SILESIA  —  Die  Brauneisenerzlagerstatten 
Oberschlesiens.  Friedrich  Raefler.  (Zeit.  d.  Oberschles.  B.  u. 
H.  Vereins,  Mar.-Apr.,  1915;  24%  PP-t  illus.) 

3138 —  WASHIN(j — The  Rowe  Mine  Ore-Washing  Plant. 
(Min.  and  Eng.  Wld.,  Mar.  11,  1916;  2%  pp.,  illus.)  20c. 

IRON  AND  STEEL  METALLURGY 

3139 —  ALLOYS — Magnetic  and  Other  Properties  of  Iron- 
Silicon  Alloys,  Melted  in  Vacuo.  Trygve  D.  Yensen.  (Bull.  83, 
Univ.  of  Ill.,  Nov.  22,  1915;  67  pp.,  illus.)  60c. 

3140 —  ALLOYS — Metals  and  Alloys  in  the  Steel  Industry.  A 
Review  of  Conditions  in  1915.  De  Courcy  Browne.  (Iron  Age, 
Jan.  6,  1916;  1%  pp.) 

3141 —  ALLOYS — Vacuum-Fused  Iron  with  Special  Ref^- 
ence  to  Effect  of  Silicon.  T.  D.  Yensen.  (Bull.  A.  I.  M.  E., 
Feb.,  1916;  30  pp.,  illus.)  40c. 

3142 —  BLAST  FURNACE — The  Operation  of  the  Blast  Fur¬ 
nace.  J.  E.  Johnson,  Jr.  (Met.  and  Chem.  Eng.,  Feb.  15  and 
Mar.  1,  1916;  7  pp.)  80c. 

3143 —  BLAST  FURNACE — The  Raw  Materials  of  the  Blast 
Furnace.  J.  E.  Johnson,  Jr.  (Met.  and  Chem.  Eng.,  Mar,  15, 
1916;  5  pp.)  40c. 

3144 —  blast-furnace  OPERATION,  Coal,  Coke  and 
Limestone  Efflciency  in.  Birger  F.  Burman.  (Met.  and  Chem. 
Eng.,  Mar.  1,  1916;  2%  pp.)  Conclusion  of  article  previously 
indexed.  40c. 

3145 —  BLAST  FURNACES — Calculations  with  Reference  to 
the  Use  of  Carbon  in  Modern  American  Blast  Furnaces.  Henry 
Phelps  Howland.  (Bull.  A.  I.  M.  E.,  Mar.,  1916;  23%  pp.,  illus.) 
40c. 

3146 —  CARBON  DETERMINATION — Determination  of  Car¬ 
bon  in  Steels  and  Irons  by  Direct  Combustion  in  Oxygen  at 
High  Temperatures.  J.  R.  Cain  and  H.  E.  Cleaves.  (Tech¬ 
nologic  Papers  of  the  Bureau  of  Standards,  No.  69,  Feb.  18, 
1916;  10  pp.,  illus.) 

3147_CAST  iron— a  Chemical  Explanation  of  the  Effect 
of  Oxygen  in  Strengthening  Cast  Iron.  W.  McA.  Johnson. 
(Bull.  A.  I.  M.  E.,  Feb.,  1916;  2%  pp.)  40c. 

3149 — CORROSION — Research  on  the  Corrosion  Resistance 
of  Copper  Steel.  D.  M.  Buck  and  J.  O.  Handy.  (Journ.  Ind. 
and  Eng.  Chem.,  Mar..  1916;  8  pp..  Ulus.)  60c. 
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3160 — dry  blast  in  the  Manufacture  of  Iron  and  Steel. 
(Engineering,  Feb.  11  and  18,  1916;  4^4  pp.,  illus.)  80c. 

3151 —  ELECTRIC  STEEL — The  Electric  Steel  Industry’s 

Present  Status.  (Iron  Age,  Jan.  6,  1916.  3  pp.)  A  review  of 

progress  since  1910. 

3152 —  GAS — Washing  Blast-Furnace  Gas  at  South  Chicago. 
(Iron  Age,  Jan.  6,  1916;  6  pp.,  illus.) 

3153—  IRON  AND  STEEL  PROBLEMS  of  1915.  J.  E.  John- 
son,  Jr.  (Iron  Age,  Jan.  6,  1916;  4  pp.) 

3154 —  malleable  IRON,  Its  Characteristics,  Uses  and 
Abuses.  Enrique  Touceda.  (Iron  Tr.  Rev.,  Mar.  2  and  9,  1916; 
8  pp..  illus.)  40c. 

3156 — metallography  of  Steel  for  United  States  Naval 
Ordnance.  Harold  Earle  Cook.  (Bull.  A.  I.  M.  E.,  Feb.,  1916; 
25%  pp..  illus.)  40c. 

3156 —  PURE  IRON — Preparation  of  Pure  Iron  and  Iron- 
Carbon  Alloys.  J.  R.  Cain,  E.  Schramm  and  H.  E.  Cleaves. 
(Sci.  Papers  of  the  Bureau  of  Standards,  No.  266,  Feb.  29,  1916; 
25  pp.,  illus.;  also  Journ.  Ind.  and  Eng.  (jhem..  Mar.,  1916;  8  pp.) 

3157 —  SAFETY  RULES  for  Iron  and  Steel  Plants.  (Iron 
Age,  Mar.  2,  1916;  3  pp.)  Proposed  code  of  the  Industrial  Com¬ 
mission  of  Ohio  for  coke  ovens,  blast  furnaces,  steel  works 
and  rolling  mills.  20c. 

3158 —  STEEL  INDUSTRY — The  Future  of  the  Steel  Indus¬ 
try.  H.  H.  Campbell.  (Eng.  Mag.,  Mar.,  1916;  5  pp.)  40c. 

3159 —  TOOL  STEEL — Character  of  High-Speed  Tool  Steel. 
F.  C.  A.  H.  Lantsberry.  (Iron  Tr.  Rev.,  Mar.  2,  1916:  2%  pp.) 
Paper  before  West  of  Scotland  Iron  and  Steel  Inst.  20c. 

LEAD  AND  ZINC 

3160 —  BELGIUM — The  Great  Industries  in  Belgium  Before 
and  During  the  War.  H.  Hubert.  (Engineer,  Feb.  11,  1916; 
IJ  pp.)  Third  article  of  series.  Present  deals  with  zinc,  lead 
and  other  nonferrous  metals  in  Belgium.  40c. 

3161 —  BRITISH  COLUMBIA — Operations  in  the  Slocan  Dis¬ 
trict.  Douglas  Lay.  (Eng.  and  Min.  Journ.,  Mar.  11,  1916;  4% 
pp.,  illus.)  20c. 

3162 —  DONORA  ZINC  CO. — The  American  Steel  and  Wire 
Co.’s  Zinc  Works.  (Iron  Age,  Jan.  6,  1916;  4%  pp.,  illus.) 

3163—  ELECTROLYTIC  ZINC.  W.  R.  Ingalls.  (Eng.  and 
Min.  Journ.,  Mar.  4,  1916;  3%  pp.)  General  discussion  of  con¬ 
ditions  governing  production  of  electrolytic  zinc;  description 
of  Anaconda  process.  Paper  before  New  York  sections.  Am. 
Electrochem.  Soc.,  Am.  Chem.  Soc.,  and  Soc.  Chem.  Ind.  20c. 

3164 —  JIG — A  Joplin  Hand-Jig.  C.  K.  Hitchcock.  (Eng. 
and  Min.  Journ.,  Mar.  11,  1916;  %  p.,  illus.)  20c. 

3165 —  MILLING  Low-Grade  Zinc  Ore,  at  Media  Mill,  Webb 
City,  Mo.  L.  L.  Wlttlch.  (Eng.  and  Min.  Journ.,  Mar.  4,  1916; 
1  p.,  illus.)  20c. 

3166 —  UNITED  KINGDOM — The  Occurrence  and  Utilization 
of  Zinc  Ores — Part  I.  (Bull.  Imperial  Inst.,  Oct.-Dec.,  1915; 
22%  pp.)  First  of  two  articles,  describing  chief  zinc  minerals, 
the  more  important  occurrences  in  United  Kingdom,  the  Col¬ 
onies  and  India. 

OTHER  METALS 

3167—  ALUMINUM.  Editorial.  (Min.  Mag.,  Jan.,  1916;  2% 
pp.)  40c. 

3168 —  ANTIMONY.  Editorial.  (Min.  and  Sci.  Press,  Jan.  8, 
1916;  1%  pp.)  20c. 

3169 —  ANTIMONY — Metalliferous  Mines  of  Hunan.  A.  S. 
Wheler.  (Min.  and  Sci.  Press,  Mar.  4,  1916;  5  pp.,  illus.)  Prom 
Far  Eastern  Rev.  20c. 

3170—  ANTIMONY,  ARSENIC,  ETC.— The  Production  of  An- 
timony.  Arsenic,  Bismuth,  Selenium  and  Tellurium  in  1914. 
Prank  L.  Hess.  (Mineral  Resources  of  U.  S.,  1914 — Part  I; 
31  pp.) 

3171 —  ANTIMONY  PRODUCTION  in  Hunan  Province.  South 
China.  A.  S.  Wheler.  (Bull.  137,  I.  M.  M.,  Feb.  17,  1916;  15 
pp.,  illus.) 

3172  —  ALUMINUM  —  Physikalisch-Chemlsche  Untersuch- 
ungen  Ueber  Die  Elektrometallurgle  des  Aluminiums.  Paul 
Pascal  and  A.  Jounlaux.  (Zeit.  f.  Elektrochem.,  Feb.  1,  1916; 
4%  pp.,  illus.) 

3173 —  ALUMINUM — The  Action  of  Bolling  Acetic,  Propi¬ 
onic,  and  Butyric  Acids  on  Aluminum,  with  a  Note  on  the 
Action  of  Formic  and  Some  Higher  Acids.  Richard  Sellgman 
and  Percy  Williams.  (Journ.  Soc.  Chem.  Ind.,  Jan.  31,  1916; 
5%  pp.) 

3174 —  CERIUM — The  Solution  of  the  Cerium  Group  Oxides 
by  Certain  Acids.  W.  S.  Chase.  (Journ.  Ind.  and  Chem.  Ind. 
Eng.  Chem.,  Mar.,  1916;  1%  pp.)  60c. 

3175 —  COBALT — The  Determination  of  Cobalt  and  Nickel 
in  Cobalt  Metal.  C.  A.  Knittel.  (Met.  Ind.,  Feb.,  1916;  1  p.) 
20c. 

3176 —  COBALT  MOLYBDENUM,  ETC. — The  Production  of 
Cobalt,  Molybdenum,  Nickel,  Tin,  Titanium,  Tungsten,  Radium, 
Uranium  and  Vanadium  in  1914.  Prank  L.  Hess.  (Mineral 
Resources  of  the  U.  S.,  1914 — Part  I,  Feb.  26,  1916;  24  pp.) 

3177 —  GALLIUM — Recovery  of  Gallium  from  Spelter  in  the 

United  States.  W.  P.  Hlllebrand  and  J.  A.  Scherrer.  (Journ. 
Ind.  and  Eng.  Chem.,  Mar.,  1916;  1  p.)  60c. 

3178 —  MAGNESIUM — Porschungen  und  Fortschritte  auf 
dem  Geblet  der  Elektrometallurgle  des  Magnesiums  1909-1915. 
Franz  Peters.  (Gltlckauf,  Feb.  19,  1916;  6%  pp.) 

3179 —  MAGNESIUM — Metallic  Magnesium.  Wm.  M.  Gros- 
venor.  (Met.  and  Chem.  Eng.,  Mar.  1,  1916;  18  pp.)  Paper 
before  New  York  Section,  Am.  Electrochem.  Soc.,  Feb.  11,  1916. 
40c. 

3180 —  MOLYBDENITE  —  The  Concentration  of  Canadian 
Molybdenite  Ores.  Henry  E.  Wood.  (Bull.,  Can.  Min.  Inst., 
Mar.,  1916;  18  pp.,  illus.) 

3181 —  NICKEL — Ontario  Nickel  Mines.  Thomas  W.  Gib¬ 
son.  (Can.  Min.  Journ.,  Mar.  1,  1916;  %  p.)  Prom  Financial 
Times.  20c. 

3182 —  NICKEL— Value  of  Ontario’s  Nickel.  T.  W.  Gibson. 

(Can.  Engr.,  Feb.  24,  1916;  %  p.)  20c. 

3183 —  QUICKSILVER — Mercury — Quicksilver,  P.  E.  Joseph. 
(Bull.  12,  Arlz.  State  Bureau  of  Mines,  1915-16;  8  pp.) 


3184—  QUICKSILVER  MINING  in  California.  W.  H.  Land¬ 
ers,  (Min.  and  Sci.  Press,  Feb.  19,  1916;  2%  pp.,  illus.)  20c. 

3185 —  RARE  MINERALS — War’s  Effect  on  Rare  Mineral  In¬ 
dustry  in  United  States.  A.  B.  Frenzel.  (Min.  Amer.,  Jan.  1, 
1916;  %  p.,  illus.)  20c. 

3186 —  THORIUM.  Thurston  Owens.  (Chem.  Engr.,  Dec., 
1915;  2%  pp.)  From  Am.  Gas  Light  Journ.  40c. 

3187—  TIN— Report  Upon  the  Ardlethan  Tinfield.  J.  R.  God¬ 
frey.  (No.  20,  Mineral  Resources,  N.  S.  W”.,  Geol.  Surv.,  1915; 
77  pp.,  illus.) 

3188 —  TUNGSTEN — Recent  Practice  in  Concentrating  Colo¬ 
rado  Tungsten  Ores.  H.  C.  Parmelee.  (Met.  and  Chem.  Eng., 
Mar.  15,  1916;  3  pp.,  illus.)  40c. 

3189 —  TUNGSTEN — Scheelite  Mining  and  Grading.  P.  B. 
McDonald.  (Min.  and  Sci.  Press,  Jan.  8,  1916;  1%  pp.)  20c. 

3190 —  TUNGSTEN — The  Chemistry  and  Metallurgy  of 
Tungsten.  M.  L.  Hartmann.  (Pahasapa  Quart.,  Feb.,  1916; 
10  pp.)  40c. 

3191 —  TUNGSTEN — The  Geology  of  Tungsten  Deposits.  J. 
J.  Runner.  (Pahasapa  Quart.,  Feb.,  1916;  9%  pp.,  illus.)  40c. 

3192 —  TUNGSTEN — The  Production  of  Cobalt,  Molybdenum, 
Nickel,  Tin,  Titanium,  Tungsten,  Radium,  Uranium  and  Va¬ 
nadium  in  1914.  Frank  L.  Hess.  (Mineral  Resources  of  the 
U.  S.,  1914— Part  I,  Feb.  26,  1916;  24  pp.) 

3193 —  TUNGSTEN — Wolframite  Mining  and  Milling  at 
Wasp  No.  2  Mine,  Flatiron,  S.  D.  Ed.  Manion  (Pahasapa 
Quart.,  Feb.,  1916;  2  pp.,  illus.)  40c. 

3194 —  TUNGSTEN  AND  MOLYBDENUM.  (Colo.  School  of 
Mines  Mag.,  Mar.,  1916;  5%  pp.)  Notes  on  the  use  of  tung¬ 
sten  and  molybdenum,  and  various  methods  for  the  determina¬ 
tion  of  the  two  metals.  40c. 

3195—  TUNGSTEN  PRODUCTION  and  Prices.  C.  C.  O’Harra. 
(Pahasapa  Quart.,  Feb.,  1916;  4  pp.)  40c. 

NONMETALLIC  MINERALS 

3196 —  CLAY — Future  of  the  Clay  Products  Industry  in 
Eastern  Canada.  J.  Keele.  (Trans.  Can.  Min.  Inst.,  Vol. 
XVIII,  1915;  12  pp.) 

3197 —  CLAY — Pennsylvania  Fire  Clay.  L.  C.  Morganroth. 
(Bull.,  A.  I.  M.  E.,  Feb.,  1916;  6  pp.)  40c. 

3198 —  MAGNESITE.  Frank  L.  Culin,  Jr.  (Bull.  14,  Ariz. 
State  Bureau  of  Mines,  1915-16;  10  pp.)  Occurrence,  uses,  etc. 

3199—  NITRATE  OF  SODA  in  1915.  (Chem.  Tr.  Journ.,  Jan. 
29,  1916;  18  pp.)  40c. 

3200 —  PYRITES — Ueber  die  Genesis  einiger  Osterreichlsch- 
ungarischer  Kupferkieslagerstatten.  C.  Doelter.  (Montanist- 
ische  Rundschau,  Jan.  16,  and  Feb.  1,  1916;  5  pp.,  illus.)  80c. 

3201 —  SALT — Der  Steinsalzbergbau  in  Marosujvir  (Sieben- 
biirgen.)  M.  Przyborskl.  (Montanistische  Rundschau,  Feb.  1, 
1916;  3%  pp.,  illus.) 

3202 —  SULPHUR — L’lndustria  Solfifera  Siciliana.  (L’Ind. 
Chim.,  Min.  e  Met.,  Feb.  10,  1916;  1%  pp.)  40c. 

PETROLEUM  AND  NATURAL  GAS 

3203 —  CALIFORNIA — Geology  and  Oil  Prospects  of  Cuyama 
Valley,  California.  Walter  A.  English.  (Bull.  621 -M,  U.  S. 
Geol.  Surv.,  Feb.  23.  1916;  25  pp.,  illus.) 

3204 —  ECUADOR — The  Oil  Regions  of  Ecuador.  (Petrol. 

Rev.,  Mar.  4,  1916;  1  p.)  40c. 

3205 —  ENGLAND — The  Kimmeridge  Oil  Shales.  W.  Hardy 
Manfleld.  (Min.  Journ.,  Feb.  19,  1916;  1%  pp.)  Abstract  of 
paper  before  Instn.  of  Petrol.  Technologists.  40c. 

3206 —  GASOLINE  from  “Synthetic”  Crude  Oil.  (Bull.  A.  I. 
M.  E.,  Jan.,  1916;  3  pp.)  Disc,  of  paper  of  Walter  (J.  Snell- 
ing. 

3207 —  MESOPOTAMIA — The  Petroleum  Wealth  of  Mesopo¬ 
tamia:  As  Germany  Sees  It.  Otto  Debatin.  Petrol.  Rev., 
Feb.  12,  1916;  1%  pp.)  "Translated  from  "Frankfurter  Zeitung.” 
40c. 

3208 —  NATURAL  GAS — The  Compressibility  of  Natural  Gas 
at  High  Pressures.  G.  A.  Burrell  and  I.  W.  Robertson.  (Tech. 
Paper  131,  U.  S.  Bureau  of  Mines,  1916;  12  pp.,  illus.) 

3209 —  OIL  STORAGE.  Herbert  Barringer.  (Petrol.  Rev., 
Jan.  22,  1916;  2  pp.)  Paper  before  Instn.  of  Petroleum  Tech¬ 
nologists;  to  be  concluded.  40c. 

3210 —  QUEENSLAND — Lowmead  No.  1  Bore,  and  the  Ter¬ 
tiary  Oil-Shales  of  Baffle  Creek.  Lionel  C.  Ball.  (Queensland 
Govt.  Min.  Journ.,  Jan.  15,  1916;  3%  pp.,  illus.)  60c. 

3211 —  RUSSIAN  PETROLEUM  INDUSTRY  During  1915. 

(Petrol.  Rev.,  Feb.  19,  1916;  1  p.)  40c. 

3212 —  UNITED  STATES — The  Petroleum  Resources  of  the 
United  States.  Ralph  Arnold.  (Econ.  Geol.,  Dec.,  1915;  17% 
pp.,  illus.)  60c. 

ECONOMIC  GEOLOGY — GENERAL 

3213 —  COLORADO — Geologic  Atlas  of  the  United  States. 
Castle  Rock  Folio.  G.  B.  Richardson.  (U.  S.  Geol.  Surv.,  1915; 
18  pp.,  illus.) 

3214 —  IGNEOUS  ROCKS — The  Summation  of  Chemical  An¬ 
alyses  of  Igneous  Rocks.  H.  H.  Robinson.  (Am.  Journ.  of 
Sci.,  Mar.,  1916;  19  pp.,  illus.)  40c. 

3215 —  ILLINOIS — Geologic  Atlas  of  the  United  States. 
Belleville-Breese  Folio.  By  J.  A.  Udden  and  E.  W.  Shaw. 
(U.  S.  Geol.  Surv.,  1915;  17  pp.,  illus.) 

3217 —  SLATE  AND  DIKE,  Analysis  of.  E.  E.  White.  (Eng. 
and  Min.  Journ.,  Mar.  4,  1916;  2  pp.)  20c. 

MINING — GENERAL 

3218 —  ACCIDENTS — Coal-Mine  Fatalities  in  the  United 
States,  November,  1915.  Albert  H.  Fay.  (U.  S.  Bureau  of 
Mines,  1916;  17  pp.) 

3219 —  ACCIDENTS  —  Metal-Mine  Accidents  in  the  United 
States  During  1914.  Albert  H.  Fay.  (Tech.  Paper  129,  U.  S. 
Bureau  of  Mines,  1916;  96  pp.,  illus.) 

3220 —  ACCOUNTING  —  Mine  Accounting  for  Small  Mines. 
James  E.  Chapman.  (Bull.  A.  I.  M.  E..  Mar.,  1916;  6%  pp.) 
40c. 
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3221 —  ALABAMA — Statistics  of  the  Mineral  Production  of 
Alabama  for  1914.  Eugene  A.  Smith.  (Bull.  16,  Geol.  Surv. 
of  Ala.,  1915;  64  pp.) 

3222—  ARIZONA— Mining  in  Arizona.  Charles  F.  Willis. 
(Min.  and  Sci.  Press,  Feb.  26,  191.6:  2  pp.,  illus.)  20c. 

3223—  BRITISH  COLUMBIA— Preliminary  Review  and  Esti¬ 
mate  of  Mineral  Production,  1915.  Wm.  Fleet  Robertson. 
(Bull.  1,  B.  C.  Bureau  of  Mines,  1916;  50  pp.) 

3224 —  CABLEWAY  of  Asbestos  Corporation  of  Canada.  S. 
R.  Stone.  (Min.  and  Eng.  Wld.,  Feb.  19,  1916;  2%  pp.,  illus.) 
20c. 

3225 —  CANADA — Preliminary  Report  on  the  Mineral  Pro¬ 
duction  of  Canada,  During  the  Year  1915.  John  McLeish. 
(Can.  Dept,  of  Mines,  Mines  Branch,  1916;  28  pp.) 

3226—  CHINA— Metalliferous  Mines  of  Hunan.  A.  S.  Wheler. 
(Min.  and  Sci.  Press,  Mar.  4,  1916;  5  pp.,  illus.)  From  Far 
Eastern  Rev.  20c. 

3227 —  CHINESE  MINING  LEGISLATION.  Wm.  F.  Collins. 
(Bull.  137,  I.  M.  M.,  Feb.  17,  1916;  18%  pp.)  Discussion  of 
article  previously  indexed. 

3228 —  COLORADO — Mining  in  Colorado.  George  J.  Ban¬ 
croft.  (Min.  and  Sci.  Press,  Mar.  4,  1916;  1  p.)  20c. 

3229—  COMPRESSED  AIR— Where  the  Air  Goes.  Harry  E. 

Scott.  (Eng.  and  Min.  Journ.,  Mar.  11,  1916;  1  p.)  20c. 

3230  —  EXAMINATION  of  Prospects  and  Mines.  W.  L. 
Watts.  (Min.  and  Oil  Bull.,  Feb.,  1916;  2%  pp.)  20c. 

3231 —  EXPLOSIVES — The  Relative  Efficiencies  of  Blasting 
Gelatine  and  Gelignite  as  Used  in  Hand-Drill  Stopes  in  the 
Gold  Mines  of  the  Rand.  W.  S.  Simpson.  (Journ.  So.  Afr. 
Instn.  of  Engrs.,  Jan.,  1916;  13  pp.,  illus.) 

3232 —  GERMAN  COLONIES — The  Economic  Resources  of 
the  German  Colonies.  (Bull.  Imperial  Inst.,  Oct. -Dec.,  1915; 
22  pp.)  Fourth  and  concluding  article  of  series;  gives  ac¬ 
count  of  island  possessions  in  Western  Pacific  Ocean — Ger¬ 
man  New  Guinea  Protectorate  and  Samoa.  80c. 

3233 —  HOIST — New  Man  Hoist  at  Inspiration  Mine.  (Eng. 
and  Min.  Journ.,  Mar.  11,  1916;  1%  pp.,  illus.)  20c. 

3234 —  HOISTING — Automatic  Operation  of  Mine  Holsts  as 
Exemplified  by  the  New  Electric  Hoists  for  the  Inspiration 
Consolidated  (jopper  Co.  H.  Kenyon  Burch  and  M.  A.  Whit¬ 
ing,  (Bull.  A.  I.  M.  E.,  Mar.,  1916;  13%  pp.,  illus  ) 

3235 —  HOISTING — Electric  Winding.  D.  Burns.  (Iron  and 
Coal  Tr.  Rev.,  Feb.  25,  1916;  2  pp.)  Paper  before  Assn,  of  Min. 
Elec.  Engrs.,  Scottish  Branch.  40c. 

3236 —  ITALY — Produzione  Mlnerarla  e  Metallurgica  Itall- 
ana  nel  1914.  (Rassegna  Mineraria,  Feb.  16,  1916;  5%  pp.) 
Official  figures.  40c. 

3237 —  ONTARIO — Preliminary  Report  of  the  Mineral  Pro¬ 
duction  of  Ontario  in  19-15.  (Bull.  28,  Ont.  Bureau  of  Mines, 
1916;  8  pp.) 

3238 —  ORE  CHUTE — A  Sudbury  Ore  Chute.  Albert  E.  Hall. 
(Can.  Min.  Journ.,  Mar.  1,  1916;  1  p.,  illus.)  20c. 

3239 —  QUEBEC — Preliminary  Statement  on  the  Mineral 
Production  in  the  Province  of  Quebec  During  1915.  (Dept,  of 
Colonization,  Mines  and  Fisheries,  Quebec,  1916;  7  pp.) 

3240 —  SHAFT  LINING  —  Lining  Shafts  with  Concrete  Z- 
Blocks.  Marcel  Gillieaux.  (Trans.  Min.  Inst,  of  Scotland,  Vol. 
XXXVIII,  Part  1,  1915;  9  pp.,  illus.) 

3241—  SHAFT  TIMBERING — The  Keyboard  Method  of  Shaft 
Timbering.  Atha  A.  Richie.  (Eng.  and  Min.  Journ.,  Mar.  4, 
1916;  %  p.,  illus.)  20c. 

3242—  STORING  METHODS.  F.  W.  Sperr.  (Min.  and  Sci. 
Press,  Feb.  19,  1916;  4%  pp.,  illus.)  20c. 

3243 —  TUNNELING — Notes  on  Tunnel  Survey  Work.  Method 
of  Determination  of  Direction  Between  Shafts  and  of  Transfer 
and  Extension  of  Lines  Under  Ground.  M.  H.  Marshall.  (Can. 
Engr.,  Feb.  10,  1916;  3%  pp.,  illus.)  20c. 

3244 —  URUGUAY — Informe  Preliminar  sobre  las  Riquezas 
Minerales  de  la  Republica  Oriental  del  Uruguay.  (Preliminary 
Report  on  the  Mineral  Resources  of  Uruguay.)  Rolf  Mar- 
strander.  (Bull.  No.  2.  Instituto  de  Geologia  y  Perforaciones, 
Ministerio  de  Industrias,  Dec.,  1915;  87  pp.,  illus.) 

3245 —  UTAH — Mining  in  Utah.  L.  O.  Howard.  (Min.  and 
Sci.  Press,  Feb.  19,  1916;  1%  pp.,  illus.)  20c. 

3246—  UTAH— Park  City  Mines  for  1915.  F,  T.  Williams. 
(Salt  Lake  Min.  Rev.,  Jan.  15,  1916;  18  pp.)  40e. 

3247 —  VENTILATION — The  Influence  Moisture  in  the  Air 
Has  on  Mine  Ventilation.  A.  C.  Whittome.  (Journ  So.  ,Afi-. 
Inst,  of  Engrs.,  Jan.,  1916;  4%  pp.)  Discussion  of  paper  pre¬ 
viously  indexed. 


ORE  DRESSING — GENERAL 

3248 —  CTLASSIFYING.  John  V.  N.  Dorr.  (Met.  and  Chem. 
Eng.,  Mar.  15,  1916;  2  pp.)  Additional  data  on  the  Dorr  ma¬ 
chine,  supplementing  previous  article  by  E.  S.  Wiard.  40c. 

3249 —  COLLOIDS — Sedimentation  and  Flocculation.  E.  E. 
Free.  (Eng.  and  Min.  Journ.,  Mar.  4,  1916;  3%  pp.,  illus.)  Sec¬ 
ond  and  third  of  a  series  of  articles  on  Colloids  in  Ore  Dress¬ 
ing.  40c. 

3250 —  CRUSHING — Kick  vs.  Rlttlnger.  An  Experimental 
Investigation  in  Rock  Crushing.  (Bull.  A.  1.  M.  E.,  Feb.,  1916; 
5%  pp.)  Discussion  of  paper  by  A.  O.  Gates.  40c. 

3251 —  CRUSHING — Stamps  and  Competitive  Machinery.  H. 
C.  Cutler,  (Min.  and  Sci.  Press,  Feb.  5,  1916;  3  pp.)  20c. 

3252 —  FLOTATION  at  Silver  King  and  Daly-Judge.  A.  B. 
Parsons.  (Salt  Lake  Min.  Rev.,  Feb.  29,  1916;  3%  pp.,  illus.) 
20c. 

3253 —  FLOTATION — Oils  and  Other  Reagents  in  Flotation. 
Robert  J.  Anderson.  (Met.  and  Chem.  Eng.,  Feb.  1,  1916;  1% 
pp.)  40c. 

3254—  FLOTATION— On  the  Science  of  a  Froth.  Will  H. 
Coghill.  (Min.  and  Sci.  Press.  Feb.  26,  1916;  3  pp.)  20c. 

3255—  FLOTATION  PRINCIPLES.  C.  Terry  Durell.  (Min. 
and  Sci.  Press,  Feb.  19,  1916;  6%  pp.)  20c. 

3256 —  FLOTATION  PROCESS.  The.  T.  A.  Rickard.  (Bull., 
Can.  Min.  Inst.,  Mar.,  1916;  46%  pp..  illus.) 


METALLURGY — CiENERAL 

3257 —  BRONZE — Mlcrostructural  Changes  Accompanyine 
the  Annealing  of  Cast  Bronze.  Henry  S.  Rawdon.  (Tech¬ 
nologic  Papers  of  the  Bureau  of  Standards,  No.  60.  Jan 
1916;  17  pp.,  illus.) 

3258 —  FLUE  GASES — Determination  of  Sulphur  Dioxide 
and  Sulphur  Trioxide  in  Flue  Gases.  R.  J.  l^stell  and  E 
Anderson.  (Journ.  Ind.  and  Eng.  Chem.,  Mar.,  1916:  214  nn ' 
illus.)  60c. 


3259— SMELTER  SMOKE— The 
Smelter  Smoke  Injury  to  Vegetation. 
Ind.  and  Eng.  Chem.,  Feb.,  1916;  2  pp.) 
of  Chem.  Engrs.,  Aug.  27,  1915.  60c. 


Chemical  Evidence  of 
.1.  P.  Mitchell.  Journ 
Paper  before  Am.  Inst 


3260 — SMOKE — Recent  Progress  in  Electrical  Smoke  Pre¬ 
cipitation.  F.  G.  Cottrell.  (Eng.  and  Min.  .Tourn.,  Feb.  26 
1916;  8  pp..  Ulus.)  I’aper  before  second  Pan-American  Sci’ 
Congress.  20c. 


FUEI,g 


3261 —  COAL  ANALYSES — Graphic  Studies  of  Ultimate  An¬ 
alyses  of  Coals.  Oliver  C.  Ralston.  (Tech.  Paper  93,  U.  S.  Bu¬ 
reau  of  Mines,  1915;  41  pp..  Ulus.) 

3262 —  FUEL  OIL  from  Shale.  Arthur  Selwyn-Brown.  (Ene 
Mag.,  Mar.,  1916;  7%  pp.)  40c. 

3263 —  FUEL  OILS  from  Coal.  Harold  Moore.  (Iron  and 

Coal  Tr.  Rev.,  Mar.  3,  1916;  1  p.)  Paper  before  Manchester 
Assn,  of  Engrs.,  Feb.  26,  1916.  40c. 

3264—  UTILIZATION  OF  ENERGY  from  Coal.  Wm.  A. 

Bone.  (Iron  and  Coal  Tr.  Rev.,  Feb.  11,  1916;  2  pp.,  illus.) 
Lecture  delivered  at  the  Royal  Institution,  Feb.  3,  1916.  40c. 


MININCi  AND  METAI,liirRGir.\Ii  MACHINERY 

3265 —  AIR  COMPRESSOR — Underground  Compressor  In¬ 
stallations  in  Mines.  Charles  C.  Phelps.  (Min.  and  Eng.  Wld., 
Feb.  12,  1916;  2%  pp..  Ulus.)  20e. 

3266 —  BELTING — Transmitting  Power  by  Leather  Belting. 
Robert  Thurston  Kent.  (Iron  Age,  Mar.  2,  1916;  6%  pp., 
illus.)  A  series  of  tables  embodying  latest  Investigations, 
showing  tensions  and  horsepowers  at  which  belts  will  give 
best  service  and  cost  least  for  maintenance  and  repairs. 

3267 —  DRILL  BIT — The  Carr  Bit.  (Can.  Min.  Journ.,  Feb. 
1.5,  1916;  2  pp.,  illus.)  20c. 

3268—  DRILL  SHANKS  and  Bits.  P.  B.  McDonald.  (Min. 
and  Sci.  Press,  Feb.  26,  1916;  1%  pp.,  illus.)  20c. 

3269 —  HOIST — The  New  Electric  Holst  of  the  North  Butte 
Mining  Co.  Franklin  Moeller;  with  a  note  on  Preliminary 
Calculation  of  Flywheel  Motor-Generator  Sets,  by  C.  D.  Gil¬ 
pin.  (Bull.,  A.  I.  M.  E.,  Feb.  1916;  11%  pp..  illus.)  40c. 

3270 —  LOCOMOTIVES — The  Goodman  Storage  Battery  Lo¬ 
comotives — Particularly  the  Articulated  Type.  E.  C.  DeWolf. 
(Min.  and  Eng.  Wld.,  Jan.  29,  1916;  3%  pp..  Ulus.)  20c. 


SAMPLINCJ  AND  ASSAYING 

3271—  CHROMIUM-OXIDE  ANALYSIS.  Allan  J.  Field, 

(Journ.  Ind.  and  Eng.  Chem.,  Mar.,  1916;  %  p.)  60c. 

3272 —  GAS  ANALYSIS — A  New  Accurate  Method  of  Gas 
Analysis.  O.  A.  Krone.  (Journ.  Ind.  and  Eng.  Chem.,  Mar., 
1916;  5%  pp.,  illus.)  60c. 

3273 —  GAS  ANALYSIS — Reagents  for  Use  in  Gas .  Analysis. 
IV,  Phosphorus  in  Solution.  R.  P.  Anderson  and  W.  Bieder- 
man.  (Journ.  Ind.  and  Eng.  Chem.,  Feb.,  1916;  %  p.)  60c. 

3274 —  PULP  SAMI’LER — An  Automatic  Pulp  Sampler.  Rob¬ 
ert  B.  Elder.  (Eng.  and  Miri.  Journ.,  Mar.  18,  1916;  2  pp.) 
20c. 

3275 —  PULP  SAMPLER — Taylor’s  Pulp  Sampler.  W.  H. 
Trewartha-James.  (Bull.  137,  I.  M.  M.,  Feb.  17,  1916;  10% 
pp.,  illus.)  Discussion  of  article  previously  indexed. 
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3276—  RED  LEAD  AND  ORANGE  MINERAL  —  A  Rapid 
Method  for  the  Analysis  of  Red  I..ead  and  Orange  Miner.nl. 
.lohn  A.  Schaeffer.  (Journ.  Ind.  and  Eng.  Chem.,  Mar.,  1916; 
1%  PP-.  Ulus.)  60c. 

3277 —  COAIi  BY-PRODUCTS  —  The  Development  in  the 
Ignited  States  of  the  Manufacture  of  Products  Derived  from 
Coal.  H.  W.  .Iordan.  (Met.  and  Chem.  Eng.,  Feb.  1,  1916; 
3  pp.)  Paper  before  Am.  Inst,  of  Chem.  Engr.,  Jan.  12,  1916. 
40c. 

3278 —  COAI.I-TAR  PRODUCTS  and  Artificial  Dyestuffs  In 
dustry.  Lionel  O.  P.  Walsh.  (Trans.  Can.  Min.  Inst.,  Vol. 
XVIIT,  1915;  6  pp.) 

3279  —  CREOSOTE  OIL  —  The  Sampling  and  Analysis  cf 
Ci-eosote  Oil.  (Wood-Preserving,  Oct. -Dec.,  1915;  3  pp..  Ulus.) 
40c. 

3280  —  EXPI..OSIVES  —  L’Extraction  du  Benzol  du  G.-’S 
d’liclairage  et  son  Emplol  dans  la  Fabrication  des  Explosifs. 
Daniel  Florentin.  (G^nie  Civil,  Jan.  15,  1916;  4%  pp.,  illus.) 
40c. 

3281 — WOOD  WASTE  —  The  Utilization  of  Wood  Wa.ste. 
Arthur  D.  Little.  (Met.  and  Chem.  Eng.,  Feb.  1,  1916;  2% 
pp.)  Paper  before  Am.  Inst,  of  Chem.  Engrs.,  Jan.  12,  1916. 
40c. 
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3286 —  BELGII^M — The  Great  Industries  in  Belgium  Be¬ 
fore  and  During  the  War.  H.  Hubert.  (Engineer,  Jan.  14 
and  21  and  Feb.  11  and  18,  1916;  5  pp.,  illus.)  General  de¬ 
scription:  also  data  on  coal  mining,  iron  and  steel  works,  lead 
and  zinc,  and  electrical  industry. 

3287—  CONSERVATION  and  Economic  Theory.  Richard  T. 
Ely.  (Bull.  A.  I.  M.  E.,  Feb.,  1916;  15  pp.)  40c. 
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ence.  S.  Efes.  (Eng.  and  Min.  Journ.,  Feb.  5,  1916;  %  p.) 
20c. 

3289 —  MEXICO — Railway  Traveling  in  Mexico.  (Eng.  and 
Min.  Journ.,  Feb.  19,  1916;  1%  pp.)  Article  by  Mark  S.  Wat¬ 
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3290  —  RUSSIA  —  An  Engineer’s  Impressions  of  Russia. 
Edward  T.  McCarthy.  (Min.  Mag.,  Jan.,  1916;  3  pp.)  Notes 
of  travel  through  Russia  in  war  time.  40c. 


